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My interest in studying human-wildlife conflicts (HWC) in a highland area of Kenya was 
questioned many times in the past year. A common argument was: “But why don’t you do 
your research in the lowlands? They have elephants there, unlike in the Taita Hills”. Human-
wildlife conflicts in the African highlands is an uncommon research setting which has not 
received much attention unlike, for example, human-elephant conflicts in lowland areas, 
mostly near protected areas – areas that are dominating the discussion of ecological-
geographical human-wildlife conflict research. Moreover, there is a niche and a need for 
HWC research in highland areas. 
This study found its focus during the process of one year: from the initial idea to the field 
work, and from the field to writing this thesis. My initial idea was to study all human-wildlife 
interactions that occur in the surrounding areas of the Ngangao indigenous cloud forest which 
is the second largest indigenous cloud forest remnant in the Taita Hills. The initial study was 
not focused on any preselected species of wildlife. All in all, my intention was to have a clear 
mind before entering the field and to really try to listen to what the people I would meet 
whilst doing my fieldwork wanted to share with me. The initial research questions were 
plenty; Can interaction between humans and wildlife in Ngangao be labeled as conflicts?; If 
yes, Where do those conflicts occur?; Who are the parties?; What are the triggers?; What have 
been done so far and what should be done? 
In the scope of this thesis, it is practically impossible for me to present and discuss everything 
I found out in the field or everything there is about HWC in the context of Kenya or even the 
Taita Hills. This said, the focus of this study was narrowed to the most relevant species of 
wildlife. As majority of conversations in field settings, in Taita language, started from, circled 
around or ended up with Taita words ‘ngima’, ‘sawau’, ‘mwangaghe’ and ‘fuwe’, I was 
tempted to find out what those four mysterious words stood for.  
The four Taita words stood for four species of primates – Sykes’ monkey (Cercopithecus 
mitis), vervet monkey (Chlorocebus pygerythrus), bush-baby (Galagidae) and yellow baboon 
(Papio cynocephalus) – and they have the honor to have the spotlight in this study. As these 
four primates seemed to be associated only with crop-raiding, other types of human-wildlife 
conflicts were further narrowed out. Clearly, I had found something that was on everyone’s 




1.1 Human-wildlife coexistence, interaction and conflict 	
“Unless one merely thinks man was intended to be an all-conquering and sterilizing 
power in the world, there must be some general basis for understanding what it is best 
to do. This means looking for some wise principle of co-existence between man and 
nature, even if it has to be a modified kind of man and a modified kind of nature.” 
Charles Elton (1958: 145) 
In many parts of the world, people and wild animals share their habitat and diet with each other 
and this coexistence does not necessarily cause trouble to either party. Hence, human-wildlife 
interaction in its ideal form could be thought as a form of peaceful coexistence, where both 
humans and different species of wildlife and the local ecosystem have accustomed to each 
other and live side by side in harmony. “When this structure has parts of its life removed or 
altered in numbers, the entire system will shift to accommodate the change”, geographer 
Charles F. Bennett (1975: 74) writes in referral to the removal of predator animals from the 
nature and to its impact on the increasing numbers of primates and their contest with human for 
crops.  
On that account, the state of neutral or even positive coexistence can suddenly turn into a more 
negative interaction that can escalate into a full blown conflict if one or many parts of that 
ensemble change. Woodroffe et al. (2005), also write that many so called ‘conflict species’ can 
actually be keystone species whose removal shakes the structure of entire ecosystems. It seems 
that human-wildlife coexistence is a fragile and rare state of equilibrium.  
Human-wildlife conflict (HWC) ”occurs when the need and behaviour of wildlife impact 
negatively on the goals of humans or when the goals of humans negatively impact the needs of 
wildlife” (IUCN World Park Congress 2004). Poaching, illegal wildlife sales, vehicle collisions 
with wild animals, overfishing, crop-raiding, invasion of exotic species, zoonotic diseases, and 
predating over cattle or even people each represent just some of the different forms of HWC. 
Hence, HWC can take many forms depending on the context and it is most definitely not a 
phenomenon limited to developing countries or rural settings alone – the phenomenon exists in 
most places of the world, and even in urban areas, where wildlife and human populations share 
the same habitat. (Sillero-Zubiri & Switzer 2001, Lamarque et al. 2009).  
Despite the many sides of the phenomenon, there are still several underlying trends that explain 
HWC globally. Although HWC has been in existence for as long as humans and wildlife have 
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shared the same landscapes and resources (Lamarque et al. 2009), it is estimated that the HWC 
worldwide will increase as human populations grow even larger and food consumption and the 
need for natural resources for industry also increases (Sillero-Zubiri & Switzer 2001) and this 
increase happens in both frequency and severity (Madden 2004). For example, in Africa, 
conflict is set to intensify as encroachment of agricultural activities into land occupied by 
wildlife increases with growing population (Sillero-Zubiri & Switzer 2001). This radical 
expansion of human activities – whether they are agricultural, industrial or related to 
urbanization – causes wildlife habitats become more and more fragmented, and wildlife 
corridors between these fragments become disrupted by human activities. Additionally, climate 
change brings about even more radical changes in ecosystems in local and global levels that 
can exacerbate HWC worldwide (Lamarque et al. 2009). 
Madden (2004: 248-249) claims that HWC intensifies and escalates when local institutions are 
lacking means to deal with the conflict, or as local people feel that their needs are not 
prioritized but the needs and values of wildlife are. Subsequently, this intensification can lead 
the conflict to become “not only between humans and wildlife but between humans about 
wildlife”. Furthermore, Dickman (2010: 458) sees HWC as “manifestations of underlying 
human–human conflicts, such as between authorities and local people, or between people of 
different cultural backgrounds”.  
1.2 Theoretical framework  
This study stems from cultural animal geography – a branch of geography suggested first by 
Charles F. Bennett (1960). Bennett pointed out the need to study the influence of animals to 
human life – the opportunities and the potential dangers animals pose to humans especially in 
rural areas (Wolch 2002: 724). Furthermore, cultural animal geography is interested in studying 
what role animals have in the evolution of place, region and landscape (Johansson 2008: 43). 
Because cultural animal geography focuses in aspects further than only the spatial distribution 
of animals – something that more traditional zoogeography has focused on – it opens a space 
for discussion about interactions and conflicts between humans and animals. 
This study also follows the traditions of political ecology and ethnography. Human-wildlife 
conflict as a phenomenon is about competition between the biodiversity protection and human 
livelihoods. Political ecology believes that nature conservation is always political at it stems 
from human action (Robbins 2012). In the case of primates in the Ngangao area, stakeholders 
like non-governmental organisations (NGO) and government agencies pushing forest and 
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wildlife conservation policies and ideologies and subsistence farmers practicing their 
livelihoods near and overlapping areas of the wildlife habitats might not see eye-to-eye when it 
comes to wildlife and nature conservation and they might not value these matters in a similar 
way. It is likely that there exists very different views on conservation and wildlife management 
among the two parties: people living with the wildlife and the stakeholders conserving the 
species and their habitat. 
Moreover, as human perceptions of wildlife are a profoundly important part of this research, 
this study is also ethnographic. Ethnography consists of a series of methods that are used to 
produce qualitative data and it is also the end product itself – an ethnographic text (Scheyvens 
& Storey 2004). These methods can be for example interviews, focus groups, participant 
observation and filmic methods (Crang & Cook 2007). Fetterman (1998) argues that the 
ethnographer himself is a human instrument and ethnography is the art and science of 
describing a group or culture. Thus, ethnography attempts to give voice to people affected by 
certain phenomenon and turn their perceptions into scientific language. Furthermore, being 
qualitative in nature ethnographic text can include direct citations from the researched people.  
II. SETTING THE SCENE 
2.1 Studies about HWC in general 
Since 1980s, human-wildlife conflicts has raised interest among many ecologists, biologists, 
wildlife conservationists, geographers, primatologists, zoologists and several organizations 
such as government agencies in the developed and developing countries, organizations of the 
United Nations such as Food and Agriculture Organization (FAO) and many other stakeholders 
who have found HWC a dilemma that needs to be addressed. 
So far, most of the studies concerning HWC have been conducted around or adjacent to 
protected areas such as national parks or forest reserves – in nature-culture borderlands or 
boundaries of different ecosystems. Therefore, many HWC studies (for example, Zillero-Zubiri 
& Switzer 2001, Nyirenda et al. 2012, Nekaris et al. 2013) refer to an ecological term edge 
effect which means that there is more species diversity in the edges, or the overlapping areas of 
different ecosystems, than there are in the central parts of those ecosystems. In the borderline of 
a protected area, such as a forest reserve or a game park, the edges are likely to ”leek” and the 
areas just outside those borders are a mixture of the outside and the inside of that protected 
area.  
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Case studies and other published documents about HWC in rural settings frequently refer to 
human-elephant conflicts (HEC) (for example, Weladji & Tchamba 2003). In India and East 
and Southern Africa, where elephants are commonly found, such as, HEC is portrayed as the 
most feared type of HWC among farmers. Elephants, being enormous herbivores, can raid an 
entire field in a matter of hours even if the exact crop-raiding incidents are somewhat isolated. 
Elephants also cause fear among locals as they might injure or even kill human beings and 
cause damage to property as they rush to the fields to feast on crops they are drawn to (Hill 
1997). Other commonly studied HWC in rural settings is livestock-carnivore conflict and 
conflicts between humans and flagship species for tourism. 
Well-known HWC researchers Naughton-Treves and Treves (2005) looked into 25 studies that 
ranked problem animals by species or groups. However, their study was selective as they only 
included studies from sites where elephants are present. Naughton-Treves and Treves found out 
that out of 38 types of animals ranked as problem animals, top five most frequently mentioned 
were elephants (32 cases), monkeys (including baboons) (30), rodents (19), bush pigs (18) and 
antelopes (11). Monkeys, including baboon took the second place after elephant when 
describing “the worst” animal. Weladji & Tchamba (2003) documented in their research in 
Cameroon, that baboons and patas monkeys were seen as among the most problematic crop-
raiders after elephants. 
Some governments, for example in Kenya, compensate on damage caused by elephants and 
large felines (Kenya Wildlife Conservation… 2013). This might be because elephants and large 
felines, like lions, among with other ‘Big five’, are seen as a valuable source of tourism 
revenues and they are also in the center of conservation efforts (Hill 1997). Compensation on 
damages caused by wildlife could be a way to sooth the anger of communities experiencing 
HWC and thus, maybe a way to protect wildlife species from retaliatory killings by farmers. In 
Kenya, only some species of wildlife that cause crop or livestock damage or human injuries or 
fatalities are compensated on (Kenya Wildlife Conservation… 2013).  
2.2 Human-primate conflict 
The current knowledge on human-primate conflict is based on several case studies in different 
locations in Africa; Uganda (for example, Naughton-Treves 1998, Hill 2000, Saj et al. 2001, 
Tweheyo et al. 2005, Hill & Webber 2010, Aharikundira & Tweheyo 2011), Madagascar (for 
example, Freed 2012), Tanzania (for example, Siex & Struhsaker 1999, Gillingham & Lee 
2003) and Guinea-Bissau (for example, Hockings & Sousa 2013). In the context of Asia, 
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research on human-primate conflict has been done at least in Indonesia (for example, Marchal 
& Hill 2009, Priston et al. 2011), in Sri Lanka (Nekaris et al. 2013) and in Singapore (Yeo & 
Neo 2010). In all of them, primates are portrayed as major agricultural ‘pests’ (Hill & Webber 
2010), because in many parts, primates share the same diet as humans. Primates being smaller 
animals might not be perceived as threatening to human beings compared to, for example, 
elephants, although primates can cause as substantial damage on farm crops as elephants on an 
extensive period of time (Naughton-Treves & Treves 2011). 
Geographers Jun-Han Yeo and Harvey Neo (2010) studied a conflict between long-tail 
macaques near and in Bukit Timah Wildlife Sanctuary in Singapore – a nature-culture 
borderland where humans and wildlife share spaces. They found out that the residents of the 
area perceived the macaques out-of-place as they shake “the context of home as a safe, secure, 
autonomous territory”. They also revealed a gap in HWC research as the role of intermediaries, 
such as wildlife management professionals, has not been studied exhaustingly. They found out 
that these intermediaries “occupy a unique space in borderland debate” as they are not in as 
close contact with wildlife in their day-to-day lives but are enrolled to resolve human-wildlife 
conflicts objectively and professionally. 
As most of conflict between humans and primates is related to crop-raiding, two main types 
methods in primate crop-raiding research come up in the literature: interviewing farmers about 
their perceptions of the crop damage (for example, Saj et al. 2001, Tweheyo et al. 2005, 
Marchal & Hill 2009, Hill & Webber 2010) and measuring the exact crop damage during a 
certain period of time (for example, Naughton-Treves 1998, Siex & Struhsaker 1999, Hill 
2000) and/or observing primate crop-raiding behaviour in farmlands (for example, Priston et al. 
2011). Thus, research on human-primate conflicts revolves around both parties of the conflict.  
Damage on crops due to primates is site-specific and its intensity is difficult to measure. 
According to Naughton-Treves (1998), around Kibale National Park in Uganda, primates 
accounted for 71 % of recorded crop-raiding events and 48 % of total damage to crops. Priston 
(2005) found out that primates can damage up to 70 % of crops in an individual farm, whereas 
according to Hill (2000), on average, at some sites the losses of certain crops to primates have 
been measured at 19–25 % of the annual yield. 
Some researchers have proposed possible reasons on why certain farms are raided by primates, 
while others are not. Firstly, the type of crops grown is considered as the predominant 
determinant. Naughton-Treves (1998) and Saj et al. (2001) have found out that easily picked 
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crops with high calorie intake are preferred by primates. Secondly, proximity of a farm and the 
edge of the wildlife habitat – be it a forest reserve or a national park – and the presence or 
absence of neighbouring farms have been frequently mentioned as important factors 
determining crop-raiding by primates (for example, Naughton-Treves 1998, Hill 2000, Saj et 
al. 2001, Linkie et al. 2007, Warren et al. 2007).  
Johansson (2009) suggested that farmers in Ngangao, Kenya are facing wildlife crop-raiding 
because of certain land use choices. He found out that trees that are present in or near 
agricultural lands work as stepping stones or corridors for certain wildlife species, such as 
primates, to encroach farms more easily. Thus, edge effect, neighbours as a sort of social 
insurance and land use are seen determinants of primate crop-raiding. In this study, the 
aforementioned determinants, among others, are looked into. 
2.4 Vulnerability and HWC  
When looking at HWC, it is important to understand that not all are especially vulnerable and 
affected by shocks that HWC poses to a household. According to Naughton-Treves and Treves 
(2005: 256): “A highly vulnerable farmer is someone who plants crops in risky places and has 
limited capacity to cope.” This means that a farmer has no other substantive sources of income 
or food and no other place to practice farming than in a risky place, such as an area with high 
number of wildlife.  
According to Carter (1997), coping mechanisms range from individualized self-protection to 
collective insurance based on social reciprocity. Individualized self-protection – such as crop 
diversification, hiring guards to protect the fields, erecting fences – depends heavily on 
individual access to land, labor, and capital. Communal coping mechanisms, such as sharing 
public spaces, helping a neighbour, in turn, depend on community relations, traditions of 
sharing, reciprocity, and joint land management. Vulnerable farmers, such as widows and the 
disabled, without large landholdings or kin networks are unable to buffer themselves from 
HWC and they cannot hire additional labor (Naughton-Treves & Treves 2005). Thus, some 
households have means to tolerate wildlife damages and shocks better than others and it is 
important to draw attention to the most vulnerable members of communities coexisting with 
wildlife. 
Monica Ogra (2008), in her study of HWC and gender in Uttarakhand, India, found out that 
HWC is perceived as a severe problem that has resulted to visible costs such as decreased food 
security and economic hardship and to more hidden or indirect costs such as changes to 
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workload, decreased physical and psychological well-being and at times an increase in illegal 
or dangerous activities such as encroachment to forests frequented by elephants. Ogra revealed 
that HWC affects men and women differently. For example, men have to search income 
outside the household in times of economic hardship resulting from HWC while women are 
involved in agricultural and domestic duties such as replanting crops, taking care of livestock, 
children, elders and collection of water and fuel wood. When looking at the distribution of food 
among households, the loss of grain crops that affects negatively to the amount of food 
resources available to the household as whole, in most cases, has lead to women having less 
food than other family members. Thus, Ogra argues that, in particular, poor women are 
disproportionately carrying the burden of the indirect costs of HWC. 
2.4 HWC as a food security issue 
In African mountains, more than 33 million people living between 1500 and 2500 m were 
considered vulnerable to food insecurity in 2012, which was an increase of 11 million people, 
or 47 percent, in 12 years (FAO 2015). In Taita Taveta county, Kenya, absolute poverty (50.65 
%) and hardcore poverty rates (33.33 %) are higher than the national average (46.75 % and 
29.19 %) (Matiku 2004). Absolute poverty refers to when total income does not meet their 
daily needs including food and hardcore poverty refers to those who are unable to meet their 
daily calorific requirements even if all their income was spent on food.  
HWC means less available food and income for the affected households. Already impoverished 
subsistence farmers might be in a more significant risk of facing even more serious financial 
problems, food scarcity and, in the extreme case, famine when they are faced with shocks 
(Sillero-Zubiri 2001, Lamarque et al. 2009). Taita Taveta County Government (2014; 2015), in 
County Annual Development Plan 2016/2017 and in County Integrated Development Plan 
2013-2017, named human-wildlife conflict among the most substantial challenges to the 
county’s agriculture, economy and food security. Because of drought and HWC, the farmers in 
the county have not had any meaningful harvest in the past six seasons. Due to drought 
episodes, water and pasture are scarce and wildlife are invading the farming areas in search of 
water which in turn has caused crop destruction. Taita Taveta County Government (2014) 
states that HWC results to “increased vulnerability, thereby making most families food 
insecure”.  
The county food security situation has in recent years been at times in a stressed phase (IPC 
Phase 2) on Integrated Phase Classification, which means that a household “has minimally 
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adequate food consumption but is unable to afford some essential nonfood expenditures 
without engaging in irreversible coping strategies” (Taita Taveta County Government 2014; 
2015, Fews Net 2016). The situation has lead households being at most times in need of food 
relief – in 2015, 67 100 vulnerable members of the community were under a relief programme 
supported by Kenyan Government and other donors.  
In September 2015, the county was on stressed phase, but in March 2016, the situation seems a 
bit better in Taita Taveta, as acute food insecurity is minimal according to Famine Early 
Warning Systems Network (Fews Net 2016). Still, as already seen, the situation can change 
rapidly according to rains and other factors and it is important to understand how much stress 
HWC can add in the already unstable equation.  
2.5 Wildlife value orientations 
It has been shown that wildlife values affect human attitudes and behaviors related to wildlife 
and form the foundation for social conflict on issues of wildlife management (Inglehart 1990; 
1997, Inglehart & Welzel 2005, Teel et al. 2007). Furthermore, attitudes people have towards 
wildlife are complex, with social factors as diverse as religious affiliation, ethnicity and cultural 
beliefs all shaping conflict intensity (UNEP 2014).  
Before presenting wildlife value orientations, it is important to explain how it has been 
questioned how we comprise ‘wild’. For example, geographer Sandie Suchet (2002) argues that 
the boundaries between what is wild and what is domestic, or human-controlled, are taken for 
granted. She argues that the definition of ‘wild’ is actually culturally and materially dependent 
on the context and in order to construct new ways of being with the “wild”, these universalized 
assumptions can be unsettled and challenged. She states that the alternative understandings to 
dominant Eurocentric constructions do not assume that the wild is something separate from 
human or something authentic and untouched. Moreover Suchet argues: ”Being in the position 
of overlord allows humans to impose practices of intervention such as domination and 
management”. 
Geographer Catherine Johnston (2008) argues that the day-to-day living of borderland residents 
inevitably involves close interaction with nonhuman animals, which in turn, might lead to new 
forms of relations such as responsible anthropomorphism where mutual empathy opens up new 
spaces for inclusion of animals and co-existence alongside humans. Still, her study points to the 
likelihood that dwelling amongst the nonhuman animals can actually sustain or aggravate 
negative human–animal relationships. This leads to the discussion about wildlife value 
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orientations. 
Political scientist Ronald Inglehart (1990; 1997, Inglehart & Welzel 2005) argues that there are 
two main types of wildlife value orientations: materialism and mutualism. He has found out 
that when societies move from industrialized to post-industrialized phase, there is a shift in 
wildlife value orientation from materialist to post-materialist values. Inglehart states that 
economic development, as a result of this shift – that has already happened in North America – 
changes the values and priorities within a society; a shift from from basic concerns of material 
well-being, such as focus on safety and economic stability, to post materialist values that focus 
on quality of life and self-actualization. (Inglehart 1990; 1997, Inglehart & Welzel 2005) 
Thus, it appears that wildlife value orientations go hand in hand with Abraham Maslow’s 
famous hierarchy of needs (Maslow 1954). When one is capable of meeting his basic needs – 
physiological and safety needs – and has reached the upper levels of Maslow’s hierarchy – 
belonging and love, esteem and self-actualization – wildlife value orientations seem to shift to 
accommodate the change.  
Bell (1973 cit. Teel et al. 2007: 3) described life in agrarian times as a “game against nature”, 
during industrialization “a game against fabricated nature”, and in post-industrial times “a 
game against people”. In other words, with changes in the mode of economic production and 
shifting life experiences, wildlife for most people was no longer seen as a daily threat or as a 
necessary food source for meeting existence needs. Additionally, urbanization and less direct 
contact with wildlife has had an impact of human-wildlife interactions. (Teel et al. 2007: 3) 
In this transition away from materialism, mutualism value orientation has appeared in the 
growing need of belongingness. It comes from egalitarian ideology that places emphasis on 
equality and on individuals acting for the welfare of all. Mutualism value orientation is 
“envisioning wildlife as capable of living in relationships of trust with humans, as life forms 
having rights like humans, as part of an extended family, and as deserving of caring and 
compassion”. Humans have a tendency to anthropomorphize animals – see them as human-like 
– and this has in its part contributed to the rise of mutualistic values. (Teel et al. 2007: 3) 
Teel et al. (2007: 3) found out that those with a strong materialism or mastery over wildlife 
orientation, are more likely to prioritize human well-being over wildlife and find actions that 
result in death or other intrusive control of wildlife to be acceptable, and and likely will find 
justification for treatment of wildlife in utilitarian terms such as hunting. Those with a strong 
mutualism orientation are less likely to support resulting in death or harm of wildlife and more 
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likely to engage in activities that enhance the welfare of individual animals.  
The success of human-wildlife conflict mitigation and alleviation efforts, which are often 
dependent on public support, are shaped by human factors. For example, growing public 
concerns about the use of certain practices to address HWC, such as lethal control, along with 
increased conflict among stakeholder groups regarding appropriate strategies have created 
significant challenges to dealing with HWC. (Teel et al. 2010) 
III. OBJECTIVES OF THE THESIS 





The objectives of this thesis are to find out the factors that determine the vulnerability of a farm 
to crop-raiding by primates and also draw a picture of the wildlife value orientations that the 
people sharing their habitat with primates have, as value orientations have been argued to form 
a basis for social conflict about wildlife management. Moreover, this thesis tries to reveal the 
possible impacts of those underlying wildlife value orientations in the discussion about human-
wildlife conflicts. 
The first hypothesis is that the following five factors are likely to make a certain farm 
vulnerable to crop-raiding by primates: 
1. there are crops grown in the farmland that are attractive to primates;  
2. the farm is situated within a short distance to the edge of the Ngangao forest;  
3. there are only few or no neighbouring farms between the farm and the forest;  
4. exotic forest plantations and agroforestry are common land use types close to the 
farm and between the farm and the forest 
5. no adequate preventive measures are taken against crop-raiding by primates in the 
household. 
1. What makes a certain farm vulnerable to crop-raiding by primates in 
the Ngangao area?  
2. What type of wildlife value orientations the community members 
living near the Ngangao indigenous cloud forest represent?    	
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The second hypothesis is that a majority of study participants represent materialism wildlife 
value orientation and minority of respondents are likely to represent mutualism wildlife value 
orientation. 
IV. STUDY AREA  
Taita Hills (3°25'S, 38°20'E) lie 150 kilometers inland from the coast of the Indian Ocean in the 
southeast Kenya and are the northernmost extension of the Eastern Arc Mountains (EAM) 
(Fig.1). The EAM is considered as one of the world’s biodiversity hotspots based on global 
concentrations of species endemism (Myers et al., 2000, cit. Rogers et al. 2009). Taita Hills 
massif consists of three distinct isolates: Sagala, Dabida and Mbololo.  
In the whole of Kenya, forest cover occupies less than 2 percent of the country’s total land area. 
Over the past several decades, highland forests have been heavily degraded and destroyed 
because of local demand for timber and other products, and large scale clearing due to 
government actions. The government allocated public land and forests to individuals – for 
example, the regime of Daniel arap Moi proposed in the late 1990s to degazette about 10 % of 
the country’s remaining highland forest reserves (Kenya Forests Working Group 2006, cit. 
Nelson 2012).  
In prehistoric times, the Taita Hills might have been covered with continuous indigenous cloud 
forests. As afromontane forests in the Sub-Saharan Africa have been decreasing in an annual 
rate of 3.8 %, also Taita Hills has experienced over 90 percent of forest loss during the past 200 
years (Eva et al. 2006, Pellikka et al. 2009). Today, only three larger fragments and nine 
smaller patches of indigenous forests remain. In spite of the extensive fragmentation of the 
indigenous forests, Taita Hills still hosts a number of endemic species of invertebrates, 
vertebrates and plants (Beentje 1988, Bytebier 2001, Rikkinen 2004). Among the endemic 
wildlife are Taita trush (Turdus helleri), Taita Apalis (Apalis thoracica fuscigularis), Taita 
white-eye (Zosterops silvanus), Taita mountain dwarf galago (Galagoides sp.), Taita Hills 
ceacilian (Boulengerula taitana) and Taita blade-horned chameleon (Kinyongia boehmei) 
(Bytebier 2001, Perkin et al. 2002, Rikkinen 2014). Beentje (1988) suggests that Taita Hills 





























Figure 2. The study area. The Ngangao forest is surrounded by many small village centers. Altered from Ngangao 
Forest Mosaic 2012 (Piiroinen et al. 2015). 
 
This study was conducted in the surrounding areas of the second largest remaining indigenous 
cloud forest fragment on the Taita Hills, Ngangao forest (38°20'33"E, 3°21'55"S) (Fig 2). The 
forest is part of the Dabida hills and it is surrounded by seven villages of Mashighi, Ngolia, 
Ndiwenyi, Mchonyi, Maghimbinyi, Kimangachughu and Matashenyi, two (Mghambonyi and 
Mwarungu) of the three sub-locations that form Wumingu Location (Ngangao Participatory… 
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2015). The people habiting the area are mainly of Taita tribe who settled in the area in the 17th 
to 18th century (Ngangao Participatory… 2015). The elevation in Ngangao ranges from 1700 m 
to 1952 m. (Pellikka et al. 2009)  
Figure 3. Ngangao forest seen from its west side. Agroforestry, open rock and fields dominate the landscape. 
 
Agricultural land, agroforestry and exotic tree plantations, such as eucalyptus, cypress, 
grevillea and pine, surround the forest that lays on a rock. On its western side, open rock 
dominates the landscape (Fig. 3), whereas the eastern side is steep and forested. The forest 
itself consists of indigenous and exotic trees (Fig. 4). Ngangao, like other indigenous forest 
fragments in the Taita Hills, is only protected as Forest Reserve under jurisdiction of the Kenya 
Forest Service (Adriaensen et al. 2006) and the forest fragment is managed by Taita Taveta 
County Government Council (Pellikka et al. 2009). The Ngangao forest was gazetted as state 
forest reserve through legal notice number 1773 of in February 2003 (Ngangao Participatory… 
2015). According to Pellikka et al. (2009), between 1955 and 2004 the forest has changed 
dramatically, as the amount of indigenous trees has declined from 156.7 ha to 124.8 ha, 
whereas the amount of exotic tree plantations has increased which has resulted in 30 % overall 
increase in total forest cover. 
The climate in Ngangao is different from the lowlands of the Taita Taveta county because of its 
higher altitude. The average temperature in the county is 23°C, whereas in the highlands the 
average temperature can go low as 18.2°C compared to 25°C in the lowlands. There are two 
rainy seasons – the long rains from March to May and the short rains between October and 
December. The annual mean rainfall in the Taita Taveta county is 650 mm. However, the 
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highlands receive higher rainfall than the lowland areas. The highlands record 265 mm 
annually on average during long rains and 1200 mm annually during short rains, compared to 
lowlands with only 157 mm and 341 mm. (Taita Taveta County Government 2015) 
Southeastern slopes of the Taita Hills receive more precipitation than the northwestern slopes 
due to orographic rainfall (Pellikka et al. 2009). 
Figure 4. View of the Ngangao indigenous cloud forest canopy from a rock above. 
Ngangao forest is divided into three management zones: biodiversity conservation zone, 
utilization zone and intervention zone. The biodiversity conservation zone that comprises 75 % 
of the Ngangao forest lies in the heart of the forest where indigenous trees grow. It is divided 
into two sub-zones: non-extractive sub-zone, where access is restricted only to eco-tourism, 
research and study purposes and extractive practices are prohibited, and to limited extractive 
sub-zone with limited and regulated extractive use. The innermost zone is surrounded by the 
utilization zone which has exotic tree species and where most firewood, timber and 
construction wood are harvested. The intervention zone lies outside of the forest edge and 
consists mostly of private farms. (Ngangao Forest Management Plan 2008, cit. Zschauer 2012, 
Ngangao Participatory… 2015) 
Over a five year assessment of change, the condition of the Ngangao forest was seen as a 
generally good as its four endemic tree species monitored were found overall to be healthy 
(Rogers et al. 2009). However, Spanhove and Lehouck (2008) are concerned about the 
possibility of problematic invasions in the Ngangao forest by exotic species like the umbrella 
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tree (Maesopsis eminii), that has already been introduced to Ngangao and whose fruits are 
eaten and possibly dispersed by birds, bats and Sykes’ monkeys.  
The Ngangao forest was selected as the research area for this study, because of its unique 
ecosystem, accessibility and earlier research which has revealed aforementioned environmental 
changes. Also, previous studies in Ngangao have revealed wildlife crop-raiding as a major 
issue to the local farmers (Johansson 2009, Zschauer 2009). 
V. STUDIED PRIMATES  
The four primates in the center of this study consist of three Old world monkeys – Sykes’ 
monkey (Cercopithecus mitis) (Fig. 5), vervet monkey (Chlorocebus pygerythrus) (Fig. 6) and 
yellow baboon (Papio cynocephalus) (Fig. 7) – and a family of strepsirrhini – galagos or so 
called bush-babies (Fig. 8). The terms bush-baby and galago are used inter-changeably and in 
this context they refer to three species of galagos known to exist in Taita Hills: small-eared 
galago (Otolemur garnettii), Kenya lesser galago (Galago Senegalensis Braccatus) and Taita 
mountain dwarf galago (Galagoides sp.) (Bytebier 2001, Perkin et al. 2002, Rikkinen 2014). 
No distinction between different sub-species of bush-babies will be made in this research. In 
table 1, the most typical features of these four primates are summarized. 
Figure 5. Sykes’ monkey (Foley et al. 2014). 
Generally, Sykes’ monkeys or blue monkeys are medium-sized monkeys that are active during 
the day and they spend less than 5 % of their time in ground level. They are also highly social 
and move in troops of tens of members. They are not very selective with their feeding pattern 
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and among wild foods, they can also eat farm crops and sometimes bush-babies. (Table 1) 
Beentje (1988) reported that in the Taita Hills, in the forests of Mbololo, Chawia and Ngangao, 
lives an endemic race of Sykes’ monkey Cercopithecus mitis kima (Heller). The same is 
mentioned in Ngangao Participatory Forest Management Plan 2015–2019 (2015). 
It has been argued that for Sykes’ monkey, which is predominantly a forest species, its 
principle threat is habitat loss – at least for small, isolated populations (Kennedy & Kennedy 
2012, Foley et al. 2014). This statement seems to be in line with a research conducted by 
Odhiambo and Oguge (2001). They calculated the Sykes’ monkeys in eight largest forests 
remnants in the Dabida and Mbololo massifs in 1997, and found out that Sykes’ monkeys were 
present in only three largest forest remnants: Ngangao, Mbololo and Chawia. Odhiambo and 
Oguge (2001) suggested that the distribution of the species in many forest fragments could 
indicate that the Sykes’ monkeys were once widespread in the Taita Hills. In the case of 
Ngangao, they estimated that two to three groups of around 20 monkeys were present in 
Ngangao in the time of their research. Beentje et al. (1987) reported to have observed at least 
one troop of Sykes’ monkeys regularly in Ngangao forest in 1985. Thus, the number of Sykes’ 
monkeys has been between 20 to 60 individuals at least until the turn of the century. 
Odhiambo and Oguge (2001) observed that the Sykes’ monkey cannot survive in forest 
fragments smaller than 94 ha, as Chawia forest being that size supported only one group of 
monkeys. The researchers also called for urgent conservation action as they saw the Sykes’ 
monkey in the Taita Hills facing a risk of extinction, as human population increase results in 
further forest encroachment, loss of forest and habitat fragmentation of the primate. They also 
saw that the problem is aggravated as Sykes’ monkeys, at least in Ngangao, were killed by 
local farmers to prevent crop-raiding. 
Vervet monkey (Chlorocebus pygerythrus) is also a diurnal – a daytime active – monkey which 
can live in larger troops than the Sykes’ monkey and also is smaller in size (Fig. 6). However, 
when conducting this study, some Ngangao dwellers explained to have observed that the vervet 
monkeys seem to move in much smaller troops than the Sykes’ monkeys found in the area. The 
vervet monkey is perceived as an agricultural pest to many farmers across rural Africa as it is 
known to raid crops (Table 1).  
It is quite easy to tell the two species apart, as the vervet monkeys found in Taita Hills have 
dark faces and quite sand cultured fur when compared to Sykes’ monkeys with darker fur (Fig. 
5, Fig. 6). The sub-pecies of vervet monkey found in Taita Hills is likely Eastern vervet, or 
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Hilgert’s vervet monkey (Chlorocebus pygerythrus hilgerti), as it is found commonly across 
continental Kenya (De Jong & Butynski 2009). Still, the exact sub-species found in the area is 
yet to be confirmed. Moreover, Beentje (1988) in his research did not capture any vervet 
monkeys in Ngangao and the species was not listed as part of the fauna in the area which 
indicates that the primate has found its way into the area within the past twenty years.  
  Figure 6. Vervet monkey (de Jong & Butynski 2010). 
Yellow baboon (Papio cynocephalus) (Fig. 7) is not a common primate in the Ngangao area 
because it is normally found in areas of lower altitudes. Still, yellow baboon was included 
among studied primates as some of the respondents had seen it on their compound in the past 
12 months. Yellow baboon moves in troops of high numbers and its home range is extensive. 
Therefore it can move long distances. It is much greater in size than the other primates in this 
study and it is also notorious for raiding farm crops and attacking tourists in many places in 
Africa. (Table 1) 
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 Figure 7. Yellow baboon and an offspring in Victoria Falls, Zambia. 
  Figure 8. Lesser galago (Rikkinen 2014). 
Bush-babies (Galagidae) (Fig. 8) differ from the three aforementioned primates by being 
members of the a family of strepsirrhini and not being a monkey. They are nocturnal primates 
that jump and move fast in trees and move mostly individually when foraging. Thus, they are 
not very gregarious species but they are omnivorous. It is their distinct voices that make their 
presence easy to spot even though one would not see them in the dark of night. For example, in 
the Taita Research Station, in Wundanyi, the galagos were making sounds, running and 
jumping on the roofs of the buildings, as the avocado trees were carrying ripe fruit. The sound 
these small primates make resembles the laugher or a cry of an infant. (Table 1) 
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Table 1. General information about Sykes’ monkey, vervet monkey, yellow baboon and bush-babies (Catwhon 
Lang 2006a, 2006b; Butynski et al. 2008a, 2008b; Gron 2008; Kingdon et al. 2008a, 2008b, 2008c; Kennedy & 
Kennedy 2012; Foley et al. 2014). 











Recognition A medium-sized 
monkey with a long 
tail, a dark face, long 
facial hair and white 
throat, grey-olive coat 
with some light-blue 
fur on back 
A medium-sized 
slender monkey 
with black face 
surrounded by a 
white rim, olive-
grey-brown colour 
fur, adult males 
have bright blue/ 
turquoise scrotum 
A medium-sized 
primate with long 
sharp canine teeth, 
yellow-brown fur, 
dog-like muzzle 
and black face, 
prominent brow 




primates that have big 
eyes and oversized 
bat-like ears, loud 
calls that sound like 
laughter or cry 
Life span 27 years (wild)         
37 years (captive) 
11-13 years 
(captive) 
27 years (wild) Around 10-12 years 




M: 500-700 mm       
F: 400-600 mm 
M: 420-600 mm  
F: 300-500 mm 
M: 1200 mm       
F: 976 mm 
M&F: 129-340 mm 
Weight  M: 6.0-9.0 kg            
F: 3.0-6.0 kg 
M: 3.9-8.0 kg,          
F: 3.4-5.3 kg 
M: 25.8 kg           
F: 11 kg 
Varies by species 
from ~ 70 g to 1 kg 
Home range 1-3 km² 0.06-1.78 km² Up to 25 km² Up to 0.5 km² 
Altitude 250-3800 m Up to 2000 m 250-1900 m Up to 2500 m 
Habitat type Lowland and montane 
tropical moist forest, 
riverine gallery forest, 
delta forest, bamboo 
forest, sand forest, 
secondary forest, 




















forest and woodland, 
cultivated areas and 
urban areas 
Active Diurnal Diurnal Diurnal Nocturnal 
Habits Active in shady 
canopy of tall 
evergreen trees 
Active in trees 
(e.g. acacia) and 
grassland 
Spends days on the 
ground, sleeps in 
trees riverine or 
gallery forests 
overnight. 
Stays in canopy of 
forests, sleeps during 
day in tall bushes or 
trees, fast and agile 
jumper 
Diet Omnivorous: leaves, 
fruits, flowers, rarely 
invertebrates, can 






eggs of young 
birds 
Omnivorous: 











seeds, tree sap/gum, 
invertebrates and 
rarely small birds and 
their eggs 
Group size Up to 40 individuals 
(one dominant male 
with many females), 
bachelor males live 
alone or move in all 
male groups of 1-12 
individuals 
Up to 60 
individuals (many 
females and young 





females and males 
and their offspring 
of different ages), 
matrilineal troops 
1-5 individuals that 
forage separately at 
night, females 
maintain a territory 
males have their 
separate territories 




Vervet, Patas and 
Sykes’ monkey 
Other galagos  
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VI. METHODS AND ANALYSIS 
This study uses a combination of qualitative and quantitative methods. In the following parts, 
these methods used and the analysis conducted are presented. The data collection and analysis 
process of this study is demonstrated in a flow chart (Fig. 9). 
Figure 9. A flow chart of the data collection and analysis process with used methods and materials. Results are 
presented in yellow boxes, whereas data collection is in purple, analysis processes are in grey and the resulting 
GIS layers and collected data are presented in light green boxes. 
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6.1 Sampling and testing 
In order to conduct household-level questionnaires in the surroundings of the Ngangao forest, a 
sample of households needed to be selected. The research area was selected with 800 meters 
radius or a buffer zone from the edge of the Ngangao forest, because of the coverage 
limitations of the available aerial photograph of the forest and its surroundings. High spatial 
resolution digital image mosaic (Schäfer et al. 2016) of the area from 2012 was used. Using 
Geographical Information System (GIS) software Quantum GIS (QGIS), all households within 
the selected study area were digitized as household points. Schools, churches, shops or other 
publicly used buildings were not included in the sample. One household could have multiple 
buildings, but the main indicator when identifying households were rooftops of the largest 
buildings and their shared compounds.  
After all the households (N = 630) within the study area were identified,  using a sample size 
calculator, the needed sample size was calculated with 95 percent confidence level, with a 
population of 630 households, a percentage of 50 and a confidence interval of 9 percent. As the 
sample size needed was indicated as 100, a random selection -function in QGIS was used to 
randomly pick a sample of households.  
Before visiting the sample of 100 households, the household questionnaires were tested on 
fifteen randomly picked households outside the sample in different sides of the forest. No 
changes were made to the questionnaire but the testing process helped my research assistant 
and me to find the best way to go about with the questionnaires, estimate the time used for 
conducting each questionnaire and to find local names for some species of wildlife that my 
research assistant could not interpret.  
6.2 Household questionnaires 
With the help of my excellent research assistant, Darius Kimuzi, we conducted semi-structured 
household questionnaires (see Appendix) in households near the Ngangao forest in May and 
June 2015. The distance from the Ngangao forest edge to the visited compound ranged between 
16 to 825 meters (see Table 4 on page 38). 
Using a map of the area along with zoomed, numbered and color-printed aerial photos and a 
Garmin handheld GPS unit, we traced all the selected households within the sample. We were 
able to visit 4-10 households per day depending on the distance of one compound to another, 
roughness of the terrain, weather conditions and the amount of successful interviews. All the 
household interviews took place in the respondents’ home or compound, as many of the 
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interviewees were busy with their daily chores. Answering each questionnaire took around 20-
60 minutes to complete.  
From the sampled, visited and sometimes revisited 100 households, we were able to conduct 75 
household interviews. Thus, there were 25 households that were either not willing to participate 
in the research, the selected property was actually abandoned or was a communal building such 
as school or a shop, or the respondent was too sick or intoxicated to answer the questionnaire in 
their sound body and mind. All in all, the response rate turned out 75 percent which I was quite 
pleased with. However, as my sample size shrank from 100 to 75, also the confidence interval 
of my study grew to 10.63 percent. 
Figure 10. The household interviews were conducted in respondents’ home or compound. Respondents were 
shown pictures of local wildlife to support answering the questionnaire. 
 
In the questionnaire, only one person in the household was asked a series of questions in Taita, 
Kiswahili or English. A household was considered as a unit where certain individuals belong 
to, live in the same compound, share the same food and income, take part in same collective 
activities such as household chores and farming, and answer to the same household head. The 
person answering the questionnaire was selected by asking for a household member who has 
time, capacity and willingness to answer the questionnaire, who lives in the household and who 
takes care of their field and might have seen some wildlife near their compound. My intention 
was not just to select household heads, but also let other family members have their say as it 
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was interesting to find out how people’s age, education and role in the household might affect 
their opinions about wildlife. The respondent could ask for assistance from their family 
members on some general questions, such as what crops are grown in their farm, but not for 
questions that measured their personal attitudes or opinions. 
We asked the respondents what animals they have seen on their property in the past year by 
showing them colour photographs of the animals and telling the species name in the local 
language, Taita (Fig. 10). The respondents were also asked what crops and trees they grow in 
their field at the moment and which of these crops they sell outside the household, along with 
what local wildlife species are important and useful to them, what type of problems if any they 
have with the local wildlife and with what species, and what preventive or mitigative measures 
they have taken to prevent or reduce HWC. Moreover, the respondents were asked a series of 
questions or statements about their perceptions of wildlife conservation and management, 
compensation on wildlife damages and solutions to the wildlife issues they perceive. No formal 
reward was given to the respondents in the interview settings. 
The data collected from the household questionnaires was processed into a numerical form first 
using Excel spreadsheet software. In Excel, background data on the studied households was 
processed and tables and figures that explain the sample were created. Also, data about wildlife 
species seen on farms, perceived problematic wildlife species and on farming patterns were 
processed using Excel. Open ended answers were written down with a text editor. 
6.3 Workshops  
After conducting the household questionnaires, two informal workshops – one on each side of 
the Ngangao forest were held (Fig. 11). People from the households previously visited were 
invited to the workshops to discuss generally about preliminary findings of the study, give the 
participants an opportunity to share and discuss their opinions relating wildlife issues in the 
area and thank them by offering a variety of local dishes, soda and a cash payment of 200 
shillings (around 2 euros) to cover their transport costs. Also, research material such as extra 
maps and photographs of local wildlife were handed to the participants as small gifts.  
The number of participants varied between the two workshops: on the East side on Ngangao 
only eight people showed up in the church where I held the gathering and on the West side over 
20 people attended the meeting which took place in a local primary school (Fig. 9). School 
teachers were also allowed to participate the discussions. The participants were given different 
topics to discuss in small groups and later each group presented their views to other participants 
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in the workshops. The intake of the two workshops for the study was mostly on dissemination 
and validation of the initial results and field observations. Also, additional information – 
comments that did not show in the questionnaires – provided by participants were used when 
discussing about the results of this study. 
 
 
Figure 11. A human-wildlife conflicts workshop in the west side of the Ngangao forest. Participants are 
discussing wildlife related questions in small groups with the help of photographs of local wildlife. 
 
 
6.4 Expert interviews 
Along with the household questionnaires and workshops, 11 civil servants and non-
governmental organizations (NGO) related to wildlife management and nature conservation 
were contacted. The experts were interviewed quite informally about wildlife damages, 
compensation and many other interesting topics related to human-wildlife conflicts in the area. 
The interviews were conducted with the full consent of the interviewees in their workplaces. If 
possible, interviews were also recorded with a recorder. Moreover, one interview was 
conducted via email. The interviews were then processed into written format using a text editor 
and the answers were sorted under different themes. Only relevant comments and parts of the 




6.5 Statistical analysis 
SPSS statistical program was used for the household questionnaire data to find if there are 
correlations between primate conflicts and possible explaining factors. Kolmogorov-Smirnov 
and Shapiro-Wilk tests confirmed non-normal distributions of data, hence non-parametric tests 
were used for primary analysis. Therefore, a point-biserial correlation, which is a special short 
cut formula equivalent to the Pearson correlation coefficient, was used for the correlations 
between two variables that are dichotomous and nominal (either 0 or 1) and quantitative. Phi 
coefficient was used with two variables that were both dichotomous and nominal.  
Moreover, a factor analysis was run in search of factors within answers to statements 
concerning wildlife value orientation and these statements were on Likert scale in the 
household questionnaire. The extraction method was Unweighted Least Squares and rotation 
method used was Varimax with Kaiser Normalization. Cronbach’s alpha, which measures 
internal reliability, was also run on the extracted factors. It is a reliability coefficient based on 
the average covariance among items in a scale that assumes that the items on a scale are 
positively correlated with each other as they all measure a common entity. Cronbach’s Alpha 
can be interpreted as a correlation coefficient because it ranges in value from 0 to 1. 
6.6 Spatial analysis using GIS  
The Excel datasheet containing household questionnaire data was imported into ArcMap, a 
Geographical Information System (GIS) software, for spatial analysis. The analysis process is 
explained in a flowchart (Fig. 9). In ArcMap, using the household questionnaire data that was 
coded into Excel, households that perceived to experience primate conflicts were spatially 
mapped and every conflict site was symbolized with a pie diagram in which each primate was 
given a distinctive colour.  
Also, spatial analysis was conducted in order to find out whether distance or the amount of 
neighbouring farms between each farm and the forest edge was connected with the perceived 
conflicts and also if the land use type near each farm was explaining the conflicts. To do this, 
all the 75 household points were buffered to represent the average size of a farm in this 
research – 3 acres which meant a 62 meter radius for each circle that represented a farm.  
Then, the shortest straight line to the edge of the Ngangao forest from the center of each circle 
was drawn in ArcView 3.2 using an extension tool Identify Features Within Distance (Jenness 
2003). After that, using ArcMap, these lines were then buffered with the same 62 meter radius 
to represent possible corridors for the primates to access each farm. The same household point 
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layer that was previously used when sampling was further utilized and it was calculated how 
many households are overlapping with each buffer, or more clearly, how many farms there are 
on each wildlife corridor between the farms and the forest edge. These imagined wildlife 
corridors were given graduated colours to represent the amount of neighbouring households 
within the corridor. Also distance zones were calculated and visualized by placing the darkest 
colours near the forest and the lightest furthest from the forest to assist in estimating how far or 
close each farm is situated in relation to the forest when interpreting the map (See Fig 20). 
The same wildlife corridors were used when analyzing land use types and human-primate 
conflicts. A land use layer of the Ngangao area (Pellikka et al. 2009) was clipped with the 
wildlife corridors and some land use types were reclassified. Classes ‘eucalyptus’, ‘pine’, 
‘grevillea’ and ‘cypress’ were dissolved and reclassified as a new class: ‘exotic’. Then, all the 
land use types within the wildlife corridors were visualized by giving them different colours 
and the same layer representing primate conflicts sites that was used before was added to create 
a map (see Fig. 23).  
The share of each land use type in each wildlife corridor was calculated in ArcMap with 
functions Tabulate Intersection and Pivot Table. The shares of agroforestry and exotic were 
then summed and a new class for their combined share was added. This new class was 
symbolized with graduated colours to represent the share of agroforestry and exotic plantations 
in the wildlife corridors. Lastly, conflict sites were added to the map (see Fig. 24). 
6.7 Calculated risk of crop-raiding 
Using the formula developed by Priston and Underdown (2009) with the collected household 
level data on farming patterns, the risk of raiding by primates was calculated for the most 
commonly cultivated food crops in the Ngangao area among the sample (See Table 5). The 
formula is following:  [ !!!!]                                                            (1) 
First, a denominator (a) was calculated for each food crop by calculating the number of 
households who perceived that the crop was raided by one or more species of primate. Then, 
the number of households that cultivated the crop on their farmland but claimed that it is not 
raided by any primate was calculated to get denominator (b). Finally, the denominator (a) was 
divided by the sum of the denominators (a) and (b) to get the risk of raiding for each crop. In 
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this study, the risks of raiding were also changed into percentages by multiplying the score with 
100.     
VII. RESPONDENTS’ BACKGROUND INFORMATION 
Within each randomly sampled household, as explained earlier, the method of choosing the 
respondent to answer the household survey (see Appendix) was to simply ask who in the 
household is capable of answering questions related to their livelihoods and the wild animals 
found in their surroundings and also if this person is present. Most of the respondents were 
household heads (59 %), 13 % were children, 23 % were spouses of the household heads and 
the rest were other relatives. Twelve of the households were run by a single parent.	 
The age of the interviewees varied between 17 and 90 years. The mean age of the people 
interviewed within the studied households was 47.8 years while the median age was 45 years. 
A quarter of the respondents were maximum of 32 years old and the oldest 25 % was 62 years 
of age or older. The sex ratio turned out breathtakingly balanced with 49.3 % of male and 50.7 
% female respondents.  
7.1 Household characteristics 
The average number of people within a surveyed household was 4.38 and median was 4, while 
the minimum was one person and maximum was 10 people. On average, there were two adults 
in each household and two children under 18 years old. Five respondents lived alone. 
Furthermore, on average, there were 5–6 rooms within each household, although the smallest 
household had only two rooms and the largest household contained 12 rooms. 
Table 2. Amenities in the studied households. 
Amenity Share of the interviewed households (%) 
Mobile phone 93.2 
Radio 86.5 
Network electricity 40.0 
Internet connection 33.8 




When looking at the amenities within a household (Table 2), 32 % of the households had an 
access to running water in their household and around 40 % were connected to network 
electricity. Still, all of the surveyed households used wood as their main or secondary source of 
energy and almost half (44.6 %) of the households relied also on charcoal. Surprisingly, 
majority (93.2 %) of the households had at least one mobile phone and 86.5 % had a radio, 
whereas third of the respondents had also an internet connection – although mostly on their 
mobile phones. Also, 30 % of the households interviewed had a television. This indicated that a 
majority of the households were connected to some source of media. 
When asking about their highest level of education, 36 respondents (50.7 %) named primary 
school, while 21 respondents (28 %) said they have had high school level education. Eleven 
people said they had attended vocational training or higher level education such as college, 
whereas four said they have no formal education whatsoever. (Fig. 12) Thus, almost 95 % of 
the respondents had received at least primary school level education. 
	
Figure 12. Highest level of education among the respondents. Majority have attended at least primary school. 
 
The main source of household income among the interviewed households was subsistence 
farming (74 out of 75 households). However, it should be noted that the respondents could 
choose more than one main source of income. Other reported common sources of income were 
dairy farming, cash crop farming (mostly macadamia nuts and french beans) and goat or sheep 
rearing. (Fig. 13) The results are not a surprise, as in Taita Taveta county, agriculture 
contributes to 80 % of rural employment in the county and accounts for 65 % of the county’s 
exports to other counties and abroad, although for many years, farming in the county has been 
predominantly small scale, rain fed and poorly mechanized (Taita Taveta County Government 
2015). Thus, the residents of Ngangao mostly practice mixed farming and belong to food crop 
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Along with agricultural related income, 17 households relied on non-agricultural work as a 
source of income. Out of 75 interviewed households, 16 households relied also on some type of 
business as a source of income. The types of businesses varied from shop keeping to different 
types of skilled manual work such as carpentry, masonry, repairing work and basketry. Also, 
28 people (37.3 %) told that their household received remittances from a person living outside 
the area. (Fig. 13)  
Figure 13. Main sources of household income among the studied households. Majority practice agricultural 
related livelihoods which is also their main source of income. 
 
Due to its sensitivity, the respondents were not asked to estimate their income level. However, 
according to Red Cross Kenya (2015) 60.7 % of households in Bomet county, East of Kenya, 
had a monthly income of 5001–20 000 KSh, whereas the GNI per capita in 2014 in Kenya was 
1290 USD (World Bank 2014), which in April 2016 is roughly 130 640 KSh per year or 10 887 
KSh per month per person. This provides a rough estimate on the average monthly income on 
household level in these research settings.	 
7.2 Farming patterns 
According to Taita Taveta County Government (2015), the average farm size in the lowland 
areas of the county ranges between 1.5–4.8 ha (3.7–11.9 acres) whereas in the highlands such 
as in my research setting, farms are smaller – around 0.4 ha (about 1 acres) on average. 
However, the mean size of farms in the study sample was around 3 acres (1.2 ha). The smallest 
farm in the sample was 0.0025 acres and the largest was 18 acres. Still, on average, the farm 
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Taveta. Johansson (2009) found out in his sample of 46 households in Ngangao that the 
average farm size was 4.8 acres (1.95 ha). 
When asking about their land holdings, 94.6 % of the respondents said the land they are 
farming in Ngangao area is owned by their household. In many parts of Ngangao, the steep 
hills are utilized for terrace farming (Fig. 14). Among people that practice a mixed farming as 
livelihood, it has been noted that 8 out of 10 households consume only one meal per day 
(NDMA 2014).  
         Figure 14. Steep hills are used for terrace farming.  
The seasonal agriculture calendar in the Taita Taveta area is following: months of January to 
the beginning of March are normally dry and it is a harvest time after the short rains and 
planting season of October to December. From the end of March until the start of July, it is 
planting time again and the season of long rains. From July until the middle of October, crops 
are ready for harvesting and it is a dry spell before the short rains. (Fig. 15) 
Figure 15. Seasonal calendar of agriculture in Taita Taveta county (National Drought Management Authority 
2014).  
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Figure 16. Most common food crops grown and sold among 75 studied households in Ngangao. 
The most common food crops cultivated in Ngangao among the sample of 75 households were 
maize, which was grown by every household, banana (96 %), cassava (90.6 %), beans (89.4 
%), avocado (89.3 %), pumpkin (82.7 %) and sugarcane (81.3 %). Over half of the sampled 
households also grew irish potato, sweet potato, local kale ‘sukuma wiki’, arrow root and a 
common cash crop, macadamia. Most common food crops sold outside the household were 
kale (45.3 %), avocado (36 %), macadamia (33.3 %), banana (32 %), cabbage (32 %), lettuce 
(29.3 %) and irish potato (28 %). (Fig. 16) Half of the households cultivating macadamia are 
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respondents told that they sell the macadamia nuts for companies that produce, for example, 
beauty products such as skin creams. Another common cash crop is french beans that all 
households cultivating it were also selling it. Other food crops are most likely sold because of 
high surplus yields. The reason why a well-known cash crop coffee was present in some farms 
but not commonly sold in the area was because it was mostly wildly growing type and most of 
the households did not exploit it. Food crops such as maize, cassava, beans, pumpkin, sweet 
potato and arrowroot were widely grown but only a minority of households sold them which 
indicates that these crops are grown for household consumption and they represent staple 
foods. 
Most common trees and other non-food plants grown were napier grass (94.7 %), grevillea (60 
%) and acacia mearnsii (29.3 %). Napier grass is used for feeding cattle in zero grazing units 
and trees are grown for timber and firewood. Grevillea (20 %) and napier grass (10.7 %), 
acacia mearnsii (6.7 %) among khat (6.7 %) were the most common non food crops or trees 
sold outside the household. Khat (catha edulis) is a flowering plant which causes excitement, 
euphoria and loss of appetite when consumed, as it contains amphetamine-like stimulant. Khat 
was mostly grown and sold in households with young males. According to the Taita Taveta 
County Government (2015), timber, such as grevillea and cypress, is the main product from 
farmlands, as harvesting has been banned in gazetted and county forests. Thus, exotic 
agroforestry and green economy are highly promoted by the County Government.  
VIII. RESULTS FROM HOUSEHOLD QUESTIONNAIRES  
In this first result chapter, the results of the household level questionnaires and the workshops 
are presented. This chapter is divided into three larger sections with subsections: Perceived 
human-wildlife conflicts, Factors influencing farm’s vulnerability to crop-raiding by primates 
and Farmers’ perceptions of wildlife and wildlife management. 
8.1 Perceived human-wildlife conflicts 
8.1.1 The most problematic wildlife species 
In the questionnaire, the respondents could mention up to five wildlife species they saw as the 
most significant problem animals to them and explain the reason why they perceived so. 
Although the questionnaire was initially designed to study all wildlife related interactions and 
conflicts in the Ngangao area, it is primates that along with rodents, birds and mongoose, are 
perceived to be the most problematic species raiding crops (Table 3). 
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Table 3. The wildlife species most ranked as problem wildlife in Ngangao. A letter (C, P, B, H, S) indicates the 
type of perceived wildlife problem.  
Species name Problem in 
the farm (n) 
% of all 
farms 
Seen in the 
farm (n) 




Sykes’ monkey 61 81.3 % 74 98.7 % C 
Eagle 54 72.0 % 67  89.3  % P 
Rat 49 65.3 % 74 98.7 % C, H, S 
Giant rat 41 54.7 % 73 97.3 % C 
Mongoose 37 49.3 % 54 72.0 % P 
Bush-baby 36 48.0 % 63 84.0 % C 
Birds (Golden weaver, 







78.7–92.0 %  
 
C 
Vervet monkey 23 30.7 % 41 54.7 % C 
Squirrel 18 24.0 % 56 74.7 % C 
Honey badger 12 16.0 % 28 37.3 % P, B 
Porcupine 8 10.7 % 33 44.0 % C 
Mouse 4 5.3 % 32 42.7 % C, H 
Weevils 4 5.3 % 7 9.3 % C, H 
Mole 3 4.0 % 19 25.3 % C 
Termites 3 4.0 % 74 98.7 % H, S 
Baboon 2 2.7 % 12 16.0 % C 
Carpenter bees 2 2.7 % 63 84.0 % S 
Common duiker 2 2.7 % 58 77.3 % C 
C = Crop-raiding, P = Predation on poultry, rabbits or livestock, B = Damage on beehives  
H = Damage on household items, S = Damage on structure of the house e.g. timber 
 
Out of the sample of 75 households, all but one respondent had seen Sykes’ monkey in their 
compound whereas this blue primate was mentioned by 61 respondents as one of the most 
significant crop-raiders. Out of 63 respondents who reported to have seen bush-baby in their 
farm, 36 named the nocturnal primate as a problematic species. On the other hand, vervet 
monkey was seen by 41 farmers and perceived problematic by 23 respondents. Yellow baboon 
was mentioned by two people in the top five problematic animals, although 12 respondents had 
seen the animal near their compound in the last year. Interestingly, yellow baboon is not 
normally found in altitudes as high as the Ngangao forest and all twelve who reported to have 
seen the primate, mentioned it was a solitary baboon visiting the area. Because of its rarity and 
also being a primate, baboon was selected as the fourth species of focus in this study. The 
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reason why Sykes’ monkeys come up as the most prominent threat to farmers is interesting, as 
its fellow monkey – vervet is not perceived as severe a threat. 
Apart from crop-raiding, some species were observed to predate on domestic animals, such as 
chicken and rabbits. These were eagle, mongoose and honey badger, which also was perceived 
to attack beehives. The wildlife responsible for damage on household items, such as books, 
garments and furniture were rats, mice, weevils and termites. Some also complained that 
carpenter bees and rats do structural damage on the house by making holes to timber. (Table 3) 
It would be interesting to discuss these other types of conflicts and other species of wildlife 
here, but it goes beyond the scope of this thesis. 
8.1.2 Time, frequency and perceived losses  
As all wildlife species have their distinct activity rhythms, also human-wildlife conflicts are not 
present all the time in the same severity. In the household survey the respondent was asked to 
mention the most problematic time or times of the day regarding all HWC. The respondent 
could choose between four options: morning, day, afternoon/evening and night time and had a 
choice to mention all of them if it applied to their perception.  
Figure 17. Time of the day of perceived human-wildlife conflicts. Answers to question: What is the most 
problematic time of the day regarding human-wildlife conflicts?”. 
 
 
Night time (6 pm to 5:59 am) was perceived as the least severe time of the day regarding 
human-wildlife conflicts as less than half of the interviewees mentioned it as a really 
problematic time of the day. Most interviewed households mentioned that mornings (6 am to 
10:59 am, with 93.3 % of the respondents) and afternoons to early evenings (2 pm to 5:59 pm, 
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Looking at the results we can say that HWC is constant and for every time of the day there is 
some wildlife species that is active and looking for their food. Still, diurnal wildlife seem to be 
perceived as more problematic than nocturnal species, at least according to the perceived 
timing of the conflict. For example, Sykes’ and vervet monkey are both diurnal primates and 
they are active at the same times of the day as the perceived conflicts happen in Ngangao. Still, 
many other problematic wildlife (Table 3), such as birds, rodents and predatory birds are active 
during the day and this affects the results. Bush-babies, mongoose and honey badger, on the 
other hand, are all nocturnal species, which can explain some of the perceived night time 
conflict. 
Figure 18. The most severe months for overall HWC perceived by interviewed farmers. Answers to question: ”In 
your perception, in which month(s) do the most wildlife conflicts seem to appear?”. 
When asking about the most severe months for HWC in the Ngangao area, respondents could 
choose all months that they perceived as high conflict months. Although all months were 
mentioned, it seems that months from November to January (between 29.3 % and 48 % of the 
respondents) and from July to September (between 30.7 % and 34.7 % of the respondents) are 
perceived as periods of highest human-wildlife conflict (Fig. 18). May was considered as least 
severe month with only 18.7 percent of respondents naming the month severe for HWC and it 
is a month of long rains in the county. HWC seems to occur especially in harvesting times of 
crops in the county. However, there is not really a clear difference between different months as 
the question asked was about all wildlife species in the area and all kinds of human-wildlife 
conflicts. If only asked about the primates and perceived crop-raiding months, the answers 
could have shown a different pattern.  
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Frequency of the perceived crop-raiding events was clear: over half of the respondents claimed 
that wild animals are raiding their crops at least every week, while a fifth thought that crop-
raiding happens on a monthly basis. Very few said that they never experience crop-raiding or 
that they experience it only once a year. (Fig. 19) This reveals that it is likely that at least half 
of households that are farming in Ngangao are also experiencing weekly crop-raiding by some 
species of wildlife. 
	
Figure 19. Frequency of crop-raiding perceived by respondents. Answers to question :”How often during the 
recent 12 months have you experienced the following incidents?; Damage to crops, trees or other plants due to 
wildlife”.  
 
Furthermore, the respondents that had mentioned losing harvest due to wildlife were asked to 
estimate how much economical damage in a year that is for their household. The estimates 
varied between 0 and 1 million Kenyan shillings (around 8987 €) with a mean estimate of 54 
439 KSh (489 €) and median of 18 000 KSh (162 €). Most common estimate was 10 000 KSh 
which is about 90 euros. Half of the estimates fell between 5000 KSh (45 €) and 45 000 KSh 
(404 €). On average, the estimated yearly losses per acre of farmland were 19 461 KSh (170 €). 
The numbers are most likely over estimates. Compared to the average monthly household 
income among subsistence farmers in Bomet county, Kenya, which is estimated between 5000 
to 20 000 KSh (Red Cross Kenya 2015), the perceived wildlife losses in Ngangao would record 
as high as the whole household level income for 1–4 months of a year. 
8.2 Factors influencing farm’s vulnerability to crop-raiding by primates  
This part tries to answer the first research problem presented in this thesis: what makes a farm 
vulnerable to crop-raiding by primates. Four possible determinants are presented here: Distance 
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and amount of neighbouring farms, Crops grown, Land use and Preventive measures used in 
the household. 
8.2.1 Distance and the amount of neighbouring farms  
My first hypothesis when entering the field was that the distance between the forest edge and a 
farm was a major determinant of crop-raiding by wildlife and wildlife presence in general in 
the area, as most of the marauding wildlife are believed to live in the Ngangao forest and their 
habitat sizes are rather small. As the research area was drawn with 800 m radius from the forest 
edge, the distances from the forest edge to the pre-selected households varied between 1–800 
meters. Still, because in every survey setting a GPS point was taken to confirm the exact 
location of that household to correct the possible mistakes in digitization from a digital image 
mosaic, one location actually fell 25 meters outside the 800 m radius. Table 4. shows the 
amount of households in the sample in different distance zones from the Ngangao forest. 
Table 4. The amount of households in the sample in different distance zones from the Ngangao forest edge. 
Distance to the forest N:o of households in the sample Percentage of the sample 
0–100 m 8 10.7 % 
101–200 m 8 10.7 % 
201–300 m 6 8.0 % 
301–400 m 8 10.7 % 
401–500 m 8 10.7 % 
501–600 m 9 12.0 % 
601–700 m 12 16.0 % 
701–825 m 16 21.3 % 
 
A point-biserial correlation was run to determine the relationship between the locations of the 
farms perceiving crop-raiding by primates and the distance from each farm to the edge of the 
Ngangao forest. Each of the four different primate species were looked into individually. A 
statistically significant negative correlation between perceived Sykes’ monkey damage and 
distance was found (rpb = -.369, n = 75, p = .001) which indicates that the further the farm is 
from the forest edge, the less are the damages caused by Sykes’ monkey which is a forest 
species. Null hypothesis – there is no correlation between the distance to the forest edge and 
perceived conflict – was rejected. However,  there were no significant correlations between the 
distance to the forest edge and conflicts with the other three primates.  
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This is in line with the significant negative correlation (rpb =-0.292, n = 75, p = .0011) between 
Sykes’ monkeys seen on farms and the distance to the forest edge. It means that it is more 
likely that the Sykes’ monkey is seen on farms closer to the forest than farms further from the 
forest. Therefore, null hypothesis – that there is no correlation between the presence of Sykes’ 
monkey on a farm and the distance from the farm edge to the forest edge – was also rejected. 
As with the previous correlations, no significant correlations were found between other 
primates seen on farms and with distance to the forest edge. 
In the literature about human-primate conflicts, some researchers (for example, Hill 2000, 
Aharikundira & Tweheyo 2001) have mentioned another determining factor: the amount of 
neighbouring farms between a farm and the edge of a primate habitat. In Ngangao settings, 
many people living further away from the forest mentioned their neighbours as a preventive 
factor of primate crop-raiding. They referred to their neighbour as taking all the crop damage 
on their behalf by acting as a human buffer.  
To see if the neighbour factor applied in these research setting it was spatially analyzed using 
ArcGIS. From a visual interpretation of the conflict map (Fig. 20) we can tell that as distance 
from the forest edge grows, the amount of neighbours within a wildlife corridor also increases. 
The conflict sites for all primates are very scattered around the forest and for the most part, 
each farm is experiencing crop-raiding by one or two primate species. Yellow baboon conflicts 
are only experienced in two plots and they seem to be isolated events. 
All plots within 0–300 m distance of the forest were attacked by Sykes’ monkeys – something 
which the statistical analysis on the distance factor explained. All farms that had 1–2 
neighbours were situated in the 450 m radius of the forest. All but one of these farms with few 
neighbours in the wildlife corridor were attacked by Sykes’ monkeys and in some cases, also 
by vervet monkeys and bush-babies. This indicates that especially Sykes’ monkeys raid farms 
closest to the forest and farms that have the little neighbouring farms to protect them.  
However, some farms that were situated further than 300 meters from the forest edge were also 
experiencing primate conflicts. For example, farms that had 11–17 households neighboring 
them in the wildlife corridor were all situated 451 meters or further away from the forest edge 
and surprisingly, all but one of these households were experiencing primate conflicts. Thus, a 
farm that is not situated in the immediate closeness to the primate habitat and that has a 
substantial amount of neighbouring household can still experience crop-raiding by primates. 
Furthermore, most of the plots that were not experiencing primate conflicts fell in this distance 
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zone (over 451 m) and most of them had well over six neighbours (some however 3–5) in their 
wildlife corridor. The conflict-free plots are situated in the north and northwest of the Ngangao 
forest. Visual interpretation does not explain why these farms were not experiencing crop-
raiding. 
 
Figure 20. Location of human-primate conflict sites and the primate species involved shown in pie diagrams, the 
amount of neighbouring farms in wildlife corridors and the distance between the Ngangao forest edge and farms.  
 
In comparison, most farms located in the southeast of Ngangao appear to experience conflicts 
with multiple primates: bush-babies and Sykes’ and vervet monkeys. Especially vervet monkey 
conflicts are confined in this side of the forest. Surprisingly, all of the southeast households that 
are raided by vervet monkeys have more than six neighbours – some even have 17. Thus, a 
high amount of neighbours in a wildlife corridor does not seem to prevent a farm from being 
raided by vervet monkeys. Also, in plots located furthest from the forest, the main crop-raider 
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Sykes’ monkey seems to be less present as these farms are mostly raided by either vervet 
monkeys or bush-babies.  
In line with these findings, statistical analysis on SPSS did not point to the amount of 
neighbouring farms being a meaningful determinant of a farm being raided by bush-baby or 
yellow baboon. However, with Sykes’ monkey the amount of neighbours within a wildlife 
corridor had a significant negative correlation with crop-raiding (rpb = -0.367, n = 75, p = .001) 
and with vervet monkey there was surprisingly a significant positive correlation (rpb = 0.291, n 
= 75, p = .011). Null hypothesis – there is no correlation between the amount of neighbouring 
farms between a farm and the forest and human-primate conflicts sites – was rejected. When 
running point-biserial correlations between the amount of neighbours and with primates seen 
on farms, the presence of Sykes’ monkey had, again, a significant negative correlation (rpb = -
0.234, n = 75, p = .011) and this time, the presence of bush-baby had a significant positive 
correlation with the amount of neighbours (rpb = 0.266, n = 75, p = .021).  
The results indicate that Sykes’ monkeys avoid raiding farms that are far from their habitat 
along with farms that have many neighbouring farms between them and the forest. With vervet 
monkeys, it seems that distance from the forest edge to a farm does not appear to determine 
whether a farm is raided or not and the growing amount of neighbouring farms between each 
farm and the forest does not lead to less crop-raiding by vervet monkeys and vice versa. Also, 
with bush-baby and yellow baboon, distance and the amount of neighbouring farms in wildlife 
corridors do not appear to determine crop-raiding on farms. 
Overall, almost all households in the sample perceived to experience crop-raiding by some or 
all of the four studied primate species. However, visual interpretation of conflict maps and 
point-biserial correlation on distance and on the amount of neighbours do not sufficiently 
explain the reasons behind why a farm is or is not raided by a primate. Thus, a more in-depth 
explanation why some farms are vulnerable to crop-raiding by primates might lie in an 
additional determinant, such as the type of crops grown on the farm, the land use type near the 
farm or the preventative and mitigative measures taken in household level. 
8.2.2 Crops grown  
Literature on human-primate conflicts shows that growing the types of crops that attract 
wildlife in agricultural areas explains why some farms experience crop-raiding when others do 
not (for example, Hill 2000, Tweheyo et al. 2005). When considering all the crop-raiding 
wildlife in the study area, the most attacked crop seemed to be maize along with cassava, 
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avocado, sugarcane, sweet and irish potatoes, cash crops like macadamia and french beans and 
fruit trees like passion and banana. Maize was attractive to most of problematic wildlife 
species, like the monkeys, weaver birds and the bush-babies, whereas wildlife that live on the 
ground level seemed to eat crops that grow on their eye-level, for example giant rats consumed 
potatoes. Primates damages caused to banana, avocado, guava and maize was witnessed when 
conducting household questionnaires in the field (Fig. 21 & Fig. 22).  
Table 5. Type of crop grown and its calculated risk of becoming raided by primates in Ngangao. Calculated by 





crop raided by 
a primate (a) 
Number of farms 
with crop present 
but not raided by 




raiding [ !!!!]  
Maize 65 10 75 86.67 % 
Avocado 20 47 67 29.85 % 
Beans 15 52 67 22.39 % 
Banana 16 56 72 22.22 % 
Macadamia 8 38 46 17.39 % 
Sugarcane 10 51 61 16.39 % 
Cassava 65 10 75 11.76 % 
Irish potato 3 56 59 5.09 % 
Sweet potato 2 54 56 3.57 % 
 
Using a method developed by Priston and Underdown (2009) the risk of crop-raiding by 
primates was calculated for each commonly cultivated crop. The calculated risk of raiding by 
all four species of primates was the highest with the most common staple crop maize (almost 
87 percent) and with avocado (almost 30 percent), banana and beans (both around 22 percent 
risk of raiding). Macadamia, one of the most common cash crops in the area, has a calculated 
risk of raiding around 17 percent. The risk percentages mean that for example, when growing 
maize, a farmer in the Ngangao has a 87 percent chance to experience maize raiding by a 
primate on his/her farm, at least, according to the formula. With irish potato and sweet potato, 
common food crops grown in the area, the calculated risk is just around 5 percent and 3.6 
percent, which means that they are much less attacked by primates.  
However, unlike expected, no significant correlations between primate crop-raiding sites and 
high risk food crops present in farms were found in statistical analysis. Thus, this indicates that 
no clear conclusions to whether the types of crops grown explain crop-raiding by primates in 














Figure 21. Primate damage on guavas and avocado. Two ripe guavas half-eaten by vervet monkeys or bush-babies 
and an avocado damaged by a bush-baby.  
Figure 22. Primate damage on bananas and maize. Damage on a bunch of green bananas is caused by Sykes’ 
monkeys and maize is destroyed by vervet monkeys. 
 
8.2.3 Land use  
Sykes’ monkey conflicts, like discussed earlier, are clustered in farms near the Ngangao forest. 
Still apart from the obvious determinant, land use seems to additionally explain why some 
farms are raided. Johansson (2009) suggested that in Ngangao, agroforestry near fields allow 
primates to easily enter farms as they work as pathways between the forest and a farm. 
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Figure 23. Human-primate conflict sites and land use types in wildlife corridors between the Ngangao forest and 
the farmland. Land use layer altered from Pellikka et al. 2009. 
Figure 24. The combined share of agroforestry and exotic trees in wildlife corridors as a determinant human-
primate conflicts. Land use layer altered from Pellikka et al. 2009. 	
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The hypothesis here was that the presence of exotic trees and agroforestry in the wildlife 
corridors makes a farm vulnerable to primate crop-raiding. When looking at the two land use 
maps (Fig. 23 & Fig. 24), it is quite evident that exotic trees and agroforestry in wildlife 
corridors do not appear to explain the occurrence  of human-primate conflicts better than any 
other land use type. 
For example, some farms located in the north side of the Ngangao forest do not experience 
primate menace at all, although the wildlife corridors between them and the forest edge are 
dominated by exotic trees and agroforestry. It could be that in those cases, distance is the most 
significant factor that blocks the farms from being raided. Furthermore, in the south side of the 
forest, even though these two land use types represent less than 35 % of the total land cover in 
the wildlife corridors, all farms are experiencing primate crop-raiding.  
Moreover, a series of correlations between perceived primate conflicts and these two land use 
types alone as well as them combined were performed in SPSS and no significant correlations 
were found. Therefore, the null hypothesis – there is no correlation between human-primate 
conflict sites and exotic trees and agroforestry as a dominant land use type in the wildlife 
corridors – could not be rejected in this analysis. 
8.2.4 Preventive measures used in the household 
These aforementioned factors – distance, the amount of neighbouring farms, crop type and land 
use – might in some cases explain the vulnerability of a farm to crop-raiding to some extent, 
but some researchers (for example, Hsiao et al. 2013) claim that the measures farmers have 
taken or not taken to prevent the conflict explain the vulnerability to crop-raiding as well. 
These measures are taking watch in the field, which is the most common crop-protection 
measure adopted (Hill 2000, Warren et al. 2007), having a guard dog, chasing the wildlife back 
to the forest by shouting, using slingshots, scaring the animals, and growing unattractive crops. 
In Ngangao, the study participants explained that taking watch in their farmland included 
scaring the marauding wildlife away with fire, lighting, using radios and bells and shouting to 
repel any unwanted visitors. Therefore, when referring to guarding, all these measures are 
included but not individually discussed. In this part, having a guard dog and guarding as 
preventive and mitigative measures are looked into. 
Out of the 75 households interviewed, 45 households told that their household has a dog to 
protect their farm (Fig. 25). In addition, some households stated that their neighbour’s dog 
visits their farm and helps them to guard their property as well. When looking at Point-biserial 
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correlation between a dog in the household and the distance to the forest edge from a farm, 
there was a statistically significant negative correlation of -0.246 on 0.034 level. This means 
that the further from the forest the farm is situated, the less likely it is that the household has a 









Figure 25. A guard dog on a farm next to the Ngangao forest. Behind are poultry boxes, protecting chicken from 
predators such as eagles, mongooses and honey badgers. 
Furthermore, there was statistically significant positive correlation (r = 0.312, n = 75, p = .006) 
between having a guard dog and the presence of Sykes’ monkey in the farm. When looking at 
the perceived Sykes’ monkey conflict and having a guard dog in the household, point-biserial 
correlation was run and it was significant (rpb = 0.237, n = 75, p = .004). Thus, the households 
that see Sykes’ monkeys on their farms and experience crop-raiding by the primate are more 
likely to have a guard dog. It is less likely that having a guard dog is a factor that draws more 
Sykes’ monkeys to the farm. There were no significant correlations between other primate 
species and having a guard dog. 
Many respondents mentioned that their household member or themselves are looking after their 
crops for multiple hours per day. I wanted to find out if there is any statistical significance 
when looking at household level guarding patterns. There was statistically significant positive 
correlation between guarding and Sykes’ monkey conflict (r = 0.447, n = 75, p = .00) but not 
with other primate conflicts. Null hypothesis – there is no correlation between human-primate 
conflicts and guarding – was rejected. This means that the ones that are experiencing crop-
raiding by Sykes’ monkeys are also taking watch on their farm. Also, there was a significant 
negative correlation between distance to the forest from the farm and taking watch on the farm 
(rpb =-0.260, n = 75, p = .0024) which indicates that those that live further from the forest also 
guard less. Null hypothesis – there is no correlation between distance to the forest edge from a 
farm and guarding – was also rejected. 
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The results point to that the households that experience crop-raiding, especially by Sykes’ 
monkeys, live closer to the forest and are also taking more preventive measures than 
households that are located further and who experience less primate conflicts. 
Figure 26. A study participant demonstrating his slingshot. Some Ngangao residents use slingshot against 
marauding wildlife such as primates and birds. 
 
Other preventive or mitigative measures adopted against primates and other marauding wildlife 
were the use of slingshots, which was mentioned by nine respondents (Fig. 26) and alternative 
livelihoods, which five respondents mentioned. Use of slingshots could be well included within 
guarding. Alternative livelihoods in this context refer to livelihoods other than agricultural 
production. These include, for example, honey production, fish farming, brick making and 
selling handicrafts. Because these other preventive measures were not commonly adopted 
among the study sample, they are not analyzed in this thesis. 
8.3 Farmers’ perceptions of wildlife and wildlife management 
A substantial part of the household survey was set of 30 statements about wildlife, nature and 
wildlife management that measured the attitudes and perceptions of the respondents (See 
Appendix). The respondents were asked to choose in what measure they agreed with the 
statements on a 6-step Likert scale: Completely disagree, Fairly disagree, Neither agree nor 
disagree, Fairly agree, Completely agree and Do not know. Also, open-ended questions in the 
questionnaire and views that arose in the two workshops held in Ngangao area are processed in 
this part of the study. 
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8.3.1 Perceptions of wildlife 
When asking the respondents what wildlife is in their perception, ‘animal’, ‘bush’, ‘wild’, 
‘monkey’ or ‘ape’ and ‘birds’ were the most commonly used words when describing wildlife 
(Table 6). Many saw wildlife as a place, such as forest, game park, ‘natural place’ or ‘a bush’ 
that consists of wild animals. Some also considered trees and plants as part of wildlife, others 
simply as “life in the wild”. Many considered wildlife as synonymous to wild or not 
domesticated animals and mentioned species like Sykes’ monkey, birds, elephant, lion, leopard 
and baboon. “Bush animals that create tourism in Kenya”, answered one farmer. 
Forest, bush, farm and crops were mostly used when describing wildlife as “animals that eat in 
the bushes, sometimes in the farms”, “animals that eat farm crops but live in bushes” and “bush 
animals like Sykes’ monkey that destroy crops in farmland”. Thus, crop-raiding by wild 
animals and especially monkeys, was an common theme in the answers. 
When asking whether wildlife includes also domesticated animals such as dogs, sheep and 
cattle that have been freed or escaped into the nature, 77.3 % completely disagreed, whereas 
rest of the respondents were unsure of fairly or completely agreed. A third of the respondents 
also saw that there is not enough wildlife in the Taita Hills, whereas two thirds answered the 
opposite: there is either enough or too much wildlife in the Taita Hills. 
 
Table 6. Most common words used when answering question: “What is wildlife?”. 
 
 
8.3.2 Wildlife value orientations 
I did an explorative factor analysis on my data, although the sample size was only 75. Three 
factors were found that were loaded with some of the variables or statements used in the 
questionnaire (Table 7). The factors explain 55.72 % of the total variance and Kaiser-Meyer-
Word Frequency Word (cont.) Frequency (cont.) 
animal 66 forest 5 
bush 40 plants 4 
wild 27 life 4 
monkey/ape 15 not domesticated 3 
birds 10 game 3 
elephant 9 place 3 
farm 7 crops 3 
lion 7 leopard 2 
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Olkin measure of sampling adequacy was at level 0.664, which is considered a good level.  
 
Table 7. Rotated factor matrix for certain variables in the study. Variables loaded highly on three different factors: 
coexistence, separation and utilitarianism. 	
 
Factors 
1. Mutualism 2. Separation 3.Utilitarianism 
“It is important to me that I live 
peacefully, side by side, with the wildlife 
found in Taita Hills” 
.500 .203 -.149 
“Wildlife is the most valuable natural 
resource found in rural areas” .873   
“Wildlife is important to our area as it 
brings us tourism and income” .917 -.100  
“Wildlife species are important to nature, 
people and their livelihoods in the area” 
.657   
“I think fencing is a good way to prevent 
wildlife from coming near to people and 
their livelihoods” 
 .341  
“Wildlife should be kept tightly in 
conservation areas or forests and not let 
them come to the farms where people are 
living” 
 .496  
“Wildlife that kill, injure or spread 
diseases to people, should be killed or 
relocated” 
 .754 .118 
“Wildlife that kill, injure or spread 
diseases to livestock, should be killed or 
relocated” 
 .882  
“Wildlife that damage crops, trees or other 
plants should be killed or relocated”  .617  
“Wildlife populations should be kept in 
control by hunting”   .475 
“Local people should have a right to hunt 
all wild animals in the area for bush meat 
or for income” 
-.107  .902 
“Local people should have a right to hunt 
all the wild animals in Taita Hills, but 
only to prevent human-wildlife conflicts” 





What the factor analysis reveals, is that there are at least three factors that can be found in the 
Likert scale questions that were intended to measure the respondents’ opinions, values and 
attitudes towards wildlife. These three factors could be named “mutualism” or the attitude 
towards value of and coexistence with wildlife, “separation”, which measures the attitudes 
towards separation of wildlife from humans, thus the opposite of mutualism and lastly, 
“hunting”, which refers to hunting wildlife as a lethal means of controlling wildlife populations 
or as a means of sourcing bush meat.  
Furthermore, these three factors explain that the respondents in the study answered the same 
statements or variables similarly within a factor. Thus, subsequently, when different wildlife 
questions are discussed in the following parts, we can keep in mind these three factors. 
Referring to the two major types of wildlife value orientations (See chapter 2.5), mutualism and 
materialism, it could be roughly summed that factors 2 and 3 measure materialism value 
orientation while factor 1 measures mutualism value orientation. 
 
Table 8. Cronbach’s Alpha on Factors 1, 2 and 3 – Mutualism, Separation and Hunting. 
 
Factor 1. Mutualism 
Cronbach's Alpha 
Cronbach's Alpha Based on 
Standardized Items N of Items 
.811 .821 4 
Factor 2. Separation 
Cronbach's Alpha 
Cronbach's Alpha Based on 
Standardized Items N of Items 
.749 .748 5 
Factor 3. Hunting 
Cronbach's Alpha 
Cronbach's Alpha Based on 
Standardized Items N of Items 
.765 .765 3 
 
There are clear issues with reliability and validity in this analysis: the sample size is rather 
small as normally 10 times the amount of cases than there are variables in the factor analysis 
are needed. Also, as the Cronbach’s Alphas revealed high inter-item correlations (Table 8), the 
extraction method for the factor analysis could have been chosen in the final state to 
	 51	
accommodate this knowledge. However, as a factor analysis was run with other extraction 
methods on the same set of variables, the same variables loaded highly on the same factors. 
Thus, it was decided to go with the Unweighted least squares as an extraction method. 
In the next part, the answers to the statements in the value questionnaire are broken down to 
reveal the wildlife value orientations of the respondents represent. Thus, in the following parts, 
we will find out to what degree materialism or mutualism value orientations are present among 
the study sample. 
8.3.3 Perceptions of coexistence and conservation 
As explained earlier, the household level questionnaire was formulated also to find out how 
willing or not willing the Ngangao community members are to coexist with the local wildlife 
and how they perceive matters to do with wildlife conservation and management.  
Statements “It is important to me that I live peacefully, side by side, with the wildlife found in 
Taita Hills”, “Wildlife is the most valuable natural resource found in rural areas”, “Wildlife is 
important to our area as it brings us tourism and income” and “Wildlife species are important 
to nature, people and their livelihoods in the area” received almost similar answers: around 80 
to 90 % completely disagreed with all four statements. These four statements form Factor 1 – 
Mutualism, discussed earlier in this chapter. Therefore, the negative responses to statements in 
Factor 1 give a sense of the value – or in this case, the lack of it – people give towards local 
wildlife and the level of willingness of the respondents towards human-wildlife coexistence. 
Many commented that they do not benefit from wildlife-based tourism in the area or there is 
not any tourism in the highlands as tourists come and see ‘the big five’ found in the game 
parks. Many also stated that local animals are completely useless to them. Moreover, sixty 
percent of respondents completely agreed with the statement “Human welfare is more 
important than wildlife conservation”, whereas a third completely disagreed. This points to that 
majority of the sample do not represent mutualism orientation. 
However, the remaining number of respondents (10–20 %) showed very positive attitudes 
towards coexistence with local wildlife when answering these four questions of factor 1 which 
points to that this minority represent more mutualism orientation than materialism. The 
conversations with the Ngangao residents about wildlife were not completely about how 
useless all the wildlife in the area is. In the questionnaire and in two workshops among the 
locals, participants were asked what local wildlife species they find important, positive or 
beneficial to them. Bees and earthworms were mentioned most often, the first for pollination 
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and honey production, and the latter for making the soil better for agriculture. Also, bats were 
perceived to pollinate crops and bush-babies to help in seed dispersal.  
When asking about safety, around 85 % of interviewed people felt unsafe to live in Ngangao. 
Moreover, almost 90 % of the respondents completely disagreed with the statement: “Human-
wildlife interaction is mostly peaceful in this area and there are no ‘conflicts’”. Thus, majority 
of the interviewed farmers thought humans and wildlife are not in a peaceful coexistence near 
the Ngangao forest and feel that the place where they live is not safe. 
A question that should have been formulated better was: “Without wildlife, Africa would not be 
the same”. The answers differed widely and are somewhat unusable, but the spontaneous 
comments when asking this question revealed two narratives: Africa would be worse and 
Africa would be better. Some of the respondents that stated that Africa would be better, 
commented that “let’s kill all the animals” or that “killing is a sin but without wildlife my life 
would be better here”. The respondents that saw that Africa would be worse without wildlife 
were mostly worried about tourism or they saw the lack of wildlife as an unnatural state of 
nature. 
I also wanted to find out if the respondents perceive that the amount of wildlife has changed in 
the area in recent years. 68 % of respondents completely agreed with the statement: “The 
number of wild animals has increased over the past 5 years in Taita Hills”, whereas 26.7 % 
completely disagreed. Many suggested that the number of birds might have fallen but the 
number of monkeys has radically increased lately. Some saw no difference and stated that the 
wildlife numbers have just stayed the same as before.  
Interestingly, 82.7 % of respondents completely agreed with the statement: “Nowadays the 
wildlife have become more aggressive and they come closer to humans”. One farmer explained 
that the monkeys have become especially aggressive and they are ‘starting a war’ against 
farmers that try to kill or hurt them. Another argued that monkeys and baboons are not scared 
of women and that it is only men that can protect the farms. Some farmers explained that 
monkeys are clever and confident animals that have learned to come to people’s farms to eat. 
One farmer saw that baboons are especially dangerous and aggressive and no small children 
should not be left outside when baboons are present, as baboons can grab a child and kill him. 
It was interesting to find out if the respondents anthropomorphize primates – see them as 
human-like. Around 70 % saw that primates resemble human beings, while a bit over 60 % saw 
that primates are related to humans. A few of the respondents also stated to have learned in 
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school how humans have evolved from primates. Some farmers started explaining how human-
like characters Sykes’ monkeys are with their facial expressions and behaviour: the monkeys 
sometimes smiled, laughed or waved their hand at people, and played hide and seek with the 
farmers guarding on their field. A farmer explained that once you turn your back, the monkey 
will be raiding the field, once you turn to look at the monkey, the monkey is already gone. 
Among workshops, primates were described not only as pests, but also as funny, smart and 
friendly animals without whom farmers would feel bored when guarding their fields. However, 
around a quarter of the respondents perceived no resemblance between humans and primates 
and did not believe that primates are related to humans. All in all, some respondents showed 
tolerance towards primates, although there were more negative thoughts about all primates than 
there were positive. 
8.3.4 Perceptions of wildlife management 
When finding out about the role of authorities in the area connected to wildlife management, all 
but one respondent completely disagreed with the statement: “Kenya Wildlife Service (KWS) 
has done enough to protect me, my family and our livelihoods from issues related to wildlife”. 
Many interviewed farmers were really passionate explaining that the presence of KWS is non-
existent in Ngangao area and that there is no one to report their wildlife problems. One farmer 
explained how he remembers that the KWS was more active in the area about 15 years ago. 
Farmers also thought that KWS is responsible of taking care of the wild animals as, in their 
opinion, the KWS is the only one who wants to protect them. The frustration towards KWS 
was palpable among the respondents.  
When asking about the responsibility of Kenya Forest Service (KFS) in taking action to prevent 
wildlife problems in Taita Hills, majority of respondents answered that they do not think that 
KFS is responsible when it comes to issues with wildlife. Rest of the respondents either saw 
KFS as a responsible authority or were unsure about the role of KFS in wildlife issues, as some 
explained to have heard of a merge between KWS and KFS. In a workshop, held in Ngangao, 
the participants called for a merge between KWS and KFS. Furthermore, the participants 
argued that the wildlife and forest authorities value the locals only in times of forest fires when 
they are in the need of assistance from the community members in putting off the fires. 
When finding out what exactly should be done in wildlife management, most respondents were 
pro separation of humans and wildlife – factor 2, discussed in previous part. Almost 90 % of 
respondents saw that wild animals should be kept tightly in conservation areas or forests to 
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prevent wildlife coming near to people’s farms and their livelihoods. Moreover, 78.7 % of 
respondents thought that fencing is a good way to prevent wildlife from coming near to people 
and their livelihoods – at least in the case of an electric fence. However, the rest of the 
respondents thought that fencing is not a good idea, as many wildlife species such as birds and 
primates can fly or jump over physical barriers.  
Over 93 % firmly thought that human-wildlife conflicts management and wildlife protection 
should be done in a way that includes local people’s ideas and needs. One respondent explained 
that “public participation is crucial in wildlife management”. Furthermore, almost all 
respondents saw that local people should have incentives, such as money, in order to protect 
wildlife. Some farmers added that they would be willing to plant and take care of fruit trees 
designated for the wild animals, such as primates, inside the Ngangao forest if they were given 
some money to do that. 
However, half of respondents completely disagreed with the statement: “If I have an idea on 
how to solve problems with wildlife in my area, authorities and local people will listen to me”. 
A fifth of the respondents did not know or did not agree nor disagree with the statement, 
whereas 28 % completely agreed. One respondent stated: “the authorities would listen to me 
but not necessarily the others” while the majority of respondents sighed: “all in the community 
are not listened to”, “authorities do not care about us” and “maybe senior politicians are 
listened to”. Thus, many felt that their opinions and ideas are not listened to when it comes to 
wildlife management matters.  
Not surprisingly, 96 % of the interviewed farmers saw that compensation for fatalities and 
damages caused by wildlife is necessary. However, alarmingly, when asking if the respondent’s 
household has reported the wildlife damages they have experienced to authorities, out of the 75 
households surveyed, only one respondent explained to have reported. The respondent had 
reported livestock predation and crop-damage to the KFS forest guard in Ngangao and no 
further actions were taken or compensation was paid. Many respondents explained that there is 
no place to report to and that they do not think that even if they contacted the Kenya Wildlife 
Service, anyone would show up.  
Participants in a workshop held in Ngangao explained that reporting of wildlife damages to 
officials is a process too difficult and costly, and about which the communities are not 
sufficiently informed. They argued that reporting procedures are not communicated through 
media or the information does not trickle from the KWS to the local agricultural officers and 
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from them to the communities. It was seen that the offices to report to are located too far for the 
community members to reach. The participants suggested that there should be monthly 
reporting of wildlife damages from the community level to the KWS. 
Finally, when asking what the authorities have done regarding human-wildlife conflicts in the 
area, majority of the respondents burst into laughter and said “nothing”. All in all, the questions 
about reporting, compensation and the role of authorities raised humour and frustration 
amongst the respondents. 
8.3.5 Perceptions of lethal control, separation, and hunting 
When looking into attitudes towards killing or relocating problem animals, majority of 
respondents (between 70 and 80 percent) completely agreed that wildlife that kill, injure or 
spread diseases to people, or to livestock, or that damage crops, trees or other plants should be 
killed or relocated. As these answers did not reveal whether most of respondents support lethal 
measures or think that problem animals should be moved elsewhere, the respondents were also 
asked whether relocation of problem is a better solution to human-wildlife conflicts than killing 
the animals. Just over 77 % completely agreed that relocation is a better solution, whereas the 
rest completely disagreed. Respondents that agreed with the statement mentioned that “killing 
is a sin” or “killing is not a good thing”. The ones that disagreed, on the other hand, 
commented that “relocating the animals is just relocating the problem”. This reveals that 
majority of respondents are pro separation of humans and wildlife – or factor 2. 
When asked whether wildlife populations should be kept in control by hunting, a little over half 
completely disagreed whereas about 39 % completely agreed. Furthermore, when respondents 
were asked in another two questions about their perceptions of locals’ right for hunting for all 
the wild animals in the Taita Hills for bush meat or for income and hunting all the wild animals 
but only to prevent HWC, the answers did not differ significantly from the previous hunting 
related question. This explains that a slight majority of the respondents do not support hunting, 
thus are against factor 3, which was discussed earlier in this chapter. Still, a quite prominent 
minority are pro hunting. 
Almost three quarters of the interviewed people also saw that wildlife is not disappearing 
because it is poached by the locals, but as some farmers explained, animals might be starving. 
One farmer stated that habitat destruction caused by humans must have made some wildlife 
species disappear from the area. Many also added that local animals are not edible, or that 
people do not want to kill wild animals for bush meat, thus they did not believe in poaching. 
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However, some mentioned that common duiker, along with doves, was a delicacy which they 
enjoy. Furthermore, the ones that did believe that locals are poaching wildlife in the area, 
mentioned that the number of common duikers and other locally preferred edible wildlife have 
decreased in the area. This is in line with Ngangao Participatory Forest Management Plan 
(2015) where it is stated that Ngangao does not host any mentionable edible wildlife as the last 
remaining bush pigs have been hunted to non existence years ago, but the forest plan does 
mention one family that have expressed to have killed Sykes’ monkeys at times for bush meat. 
When asking about monkeys as a source of bush meat, many farmers found it funny to even 
think about eating the problematic primates. 
8.3.6 Solutions to human-wildlife conflicts 
In the household questionnaire, the respondents were asked in an open ended question to 
explain what measures, in their perspective, should be taken to combat the HWC the farmers in 
Ngangao are experiencing. The recommendations were summed under different themes, as 
many respondents suggested similar measures. Table 9 shows the suggestions that actually 
differ a bit from the answers given in the value survey part of the questionnaire. 
My hypothesis was that a great number of respondents would likely suggest relocation or 
killing the wildlife, fencing the forest or having compensation for the wildlife damages, or in 
other words, have a materialism value orientation towards wildlife. On that account, not 
surprisingly, relocation of problematic wildlife and hiring more people in charge of wildlife 
management in the area were the most mentioned measures with 18 people mentioning each. 
Also, fencing the Ngangao forest and killing problematic wildlife were mentioned fairly often. 
Some respondents stated that if they had a permission, they would be more than willing to kill 
the bothersome wildlife. 
Hiring more personnel to deal with the wildlife in the area does not necessarily mean that the 
respondents wish for more KWS personnel to visit the area, but as participants in one HWC 
workshop in Ngangao suggested: some of the villagers could be trained as wildlife rangers and 
this would create jobs in the area. In their perception, it would also make use of local 
knowledge of the area. Furthermore, the community members in Ngangao called for instant 




Table 9. Suggested measures for solving HWC in the Ngangao area.  
SUGGESTED MEASURE  RESPONDENTS 
Relocation of the problematic wildlife 18 
Hiring more people to take care of the wildlife/Special technical people/ 
Officials should do it 
18 
Fencing the forest 14 
Killing the problematic wildlife 10 
Having a meeting in the community/Informing the locals about wildlife 9 
Planting fruit trees inside Ngangao/Feeding the wildlife 8 
Compensation for damages caused by wildlife 7 
Chasing animals collectively back to the forest 3 
Paying locals upfront a small amount for wildlife losses 3 
No idea 3 
Trapping 1 
Alternative livelihoods 1 
 
Surprisingly, nine respondents stated that it would be useful to have a community meeting to 
inform and sensitize locals about the wildlife in the area. Also, eight people suggested that the 
wildlife should be fed for example by collectively planting fruit trees inside the Ngangao forest. 
Three people also stated that the community could chase the problematic wildlife back to the 
forest together. This points again to that a minority of the respondents represent mutualism 
wildlife orientation instead of materialism. 
Unlike expected, compensation for wildlife damages was only mentioned by seven respondents 
whereas three respondents suggested that the farmers in the area would tolerate the wildlife 
better, if they were paid a small amount upfront for wildlife losses. The reason why so few 
mentioned compensation or incentives, although 97 % of the respondents stated earlier in the 
questionnaire that compensation for wildlife damages is necessary, could be due to the same 
possible reason why the respondents have never reported their wildlife issues to KWS – lack of 
awareness and trust in the wildlife management which has lead to the community not having 
high hopes in receiving compensation or a helping hand from the government officials.  
It seems that the majority of the respondents perceive that solving the HWC is not in their 
hands but rather up to the wildlife officials to deal with, while a somewhat smaller number of 
respondents represent a more proactive view – they see that the community themselves could 
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have ways to ease the conflict. Most of the respondents represent materialism orientation where 
wildlife is considered as a threat that should be controlled whereas a minority of respondents 
could be labeled as mutualists who seek for coexistence and harmony with wildlife. 
 
IX. RESULTS FROM EXPERT INTERVIEWS 
In this research, multiple government officials, local authorities and NGOs that are connected 
with wildlife and nature related issues in the Taita Taveta county were interviewed about the 
human-wildlife conflicts in the Taita Hills. In all of the interviews, focus turned into discussion 
about human-primate conflicts. This section will be divided into five subsections: Roots of the 
conflict the problematic wildlife; Further consequences of the conflict; Kenya’s Wildlife 
Management and Conservation Act; Hindrances to the conflict management; and Solutions to 
the conflict. 
9.1 Roots of the conflict and the problematic wildlife 
Forester Wellington Mwamela (2015) from the Kenya Forest Service (KFS) explains that the 
majority of human-wildlife conflicts in Ngangao area and other parts of the Taita Hills, to his 
knowledge, are caused by primates, such as monkeys, bush-babies and stray baboons that visit 
the area occasionally, which is in line with my findings. According to the assistant chief of the 
Mwarungu sub-location in the Ngangao area, Paskim Kizambio (2015), the major wildlife 
menace by primates, giant rats and mice, occurs during the planting seasons and the dry 
seasons – almost all year round as planting is done in rainy seasons and harvesting in dry 
seasons. In those times, the wildlife come to feed on the farm crops and sometimes even attack 
small goats and poultry.  
County agricultural officer in Wundanyi, Singhi (2015) explains the severity of the human-
primate conflict: ”Nowadays you cannot harvest any maize. And the [monkey] population is 
really increasing, yeah. A few years ago, maybe five years, ten years backwards, we did not 
have such a problem around the hill masses”. Kizambio (2015) has also experienced that the 
number of primates has grown over the years and solitary baboons are sometimes visiting the 
area, which on its part, has caused fear among some community members, as some believe that 
primates, especially baboons, can attack young children. This same narrative arose in the 
household-level interviews. 
Singhi (2015) explains further: ”Once they set to your farm, you are likely to lose even over 50 
% of your crops. It’s quite serious. Because they can wipe everything. Because to some extent 
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they can even wipe up to 80 %. Monkeys are eating napier grass, going to the base, it’s like 
sweet. You can even lose the full plant”. Kizambio (2015) agrees with the officer and mentions 
that it is especially during the dry season when the monkeys have been eating napier grass.  
Kizambio (2015) has an interesting view on the possible reasons for the human-primate conflict 
in Ngangao. He explains how during the time when the Taita people did not have toilets, the 
children went to the forest to relieve themselves and this helped the spread of the fruit trees 
inside the Ngangao forest. Nowadays, as most of people have toilets in the area, the previously 
mentioned does not occur, thus he sees that the fruit trees are nowadays scarce inside the forest 
which in his opinion has caused the wildlife, mostly primates, to encroach in farmlands.  
Dawson Mwanyumba (2015) from the Taita Taveta Wildlife Forum (TTWF) brings out an 
explanation from the history of the area. He suggests that the Taita community might have lost 
their traditional ways to mitigate the conflict between humans and wildlife. He sees that the 
introduction of Christianity might have changed the perceptions of nature and wildlife that the 
Taita people have compared to more traditional beliefs. He mentions that when the Taita people 
converted to Christianity they saw the traditional ways as something non-Christian and this in 
his opinion has lead to a total neglect of the traditional knowledge on human-wildlife conflict 
mitigation. 
Mwanyumba (2015) brings out another reason for the difficult coexistence: ”Most of the Taita 
people do not benefit from the wildlife. There are very few benefits that accrue because the 
national product. But the money that comes from the tourism doesn’t trickle back down to the 
communities. There are only a few like there is a clinic and a polytechnic that the KWS built, 
but apart from that there is no spillover of the benefits of wildlife.” Kizambio (2015) states that 
the Ngangao residents are complaining that they do not benefit from the local wildlife but that 
the community members are discouraged from killing the wildlife, even though they experience 
substantial wildlife menace. 
Singhi (2015) claims that 10 years ago the number of monkeys in the area was radically lower 
and states to have heard from a colleague that the monkeys have been introduced to the 
Ngangao area by the KWS. Introduction of monkeys by the KWS, mostly secretly overnight, 
was a common narrative in the household level. Unlike some Ngangao community members, 
Mwamela (2015) does not believe that the monkeys have been introduced to the area, as he 
explained that many animals can find their way from areas scarce with resources to areas with 
food and water available to them. Moreover, Mwamela mentions to have witnessed elephants 
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coming from to lowlands up to the Taita Hills some years ago, possibly in search for vital 
resources.  
KWS ranger Lucy Karanja (2016) claims that the monkey rumour is not true and translocations 
are never done secretly and there is no way to translocate animals near people. Dickson Too 
(2015), a senior warden for the KWS agrees with Karanja that the KWS will never translocate 
animals from the parks into the community lands, but the other way around. Too (2015) 
explains his professional view on the monkey rumour: ”It is so unfortunate. We have not taken 
any animal into the people’s land. Naturally these animals must have appeared in these places. 
In most places where the habitats have been destroyed they concentrate in a certain place and 
they appear as if they have been increased, because now they are condensed in the way they 
are”.  
9.2 Further consequences of the conflict 
In Ngangao and also when interviewing the key informants, I heard a common narrative that 
the area has been under forest fires in recent years, which is believed to happen because of a 
traditional belief that burning the forest will attract rains. However, some locals argued that the 
forest fires are partially caused by farmers who are trying to scare away the Sykes’ and vervet 
monkeys away from their farms by using fire.  
Dawson Mwanyumba (2016) from the TTWF explains the unfortunate consequences of 
primate crop-raiding in the Taita Hills: ”So what happens is, the monkeys raid the farms, and 
the people start burning the trees, that can actually support the monkeys during the dry 
seasons. Conflict is now spilling into ruining the forest because of fires”. Mwanyumba further 
reveals that for example, the wild date palm (Phoenix reclinata) is set on fire as during the dry 
season its fruits can support the monkeys. Mwanyumba calls for urgent dialogue between the 
communities and the wildlife management stakeholders to save the indigenous forests: ”People 
are on the verge of giving up and saying ’we can just now burn the forest’. And that’s a bigger 
loss than taking care of the monkeys”. 
Assistant chief Paskim Kizambio (2015), explains the conflict: ”all people around the forest 
have the same problems, you find that during the dry season, almost all forests are burned. 
Reason? Because they want to chase away those animals”. Kizambio further reveals that the 
culprits for the burning are unknown and that the forests are burned at night time. Kizambio’s 
and Mwanyumba’s views regarding the cause of forest fires differ greatly of those of the KFS 
forester Wellington Mwamela (2015) who suggests that the forest fires experienced in the 
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Ngangao forest and elsewhere in the Taita Hills have been mostly caused by careless people, 
such as smokers that have thrown their cigarette filters on the ground during dry seasons, and 
not by farmers who are chasing wildlife off their farms.  
However, although some community members are likely deliberately burning the forest, 
Kizambio (2015) sees that the community overall values the Ngangao forest highly and that 
during the forest fires, the communities have taken action collectively and gone to put off the 
fire. For example, in Kitumbi, north of Ngangao, this has happened, Kizambio explains. Also, 
in his view, the community reacts quickly if they see a person cutting a tree in Ngangao. 
According to the assistant chief, this happens because the people value the forest as it provides 
them with water. Like Kizambio, Mwamela (2015) explains that the response from the 
community level towards the Ngangao forest is ”quite positive” and that ”the forest offers a lot 
of services, it improves the climate, offers firewood and water”. However, Mwamela finds that 
”the only problem is the interference of the wildlife to the crops”. Mwamela also suggests that 
the reason for the conflict could lie in the shortage of food available for the wildlife inside the 
forest. 
Singhi (2016) explains that, apart from the unreliable rains, food security issues are 
incremented by human-wildlife conflicts in the Taita Hills. Mwanuymba (2015) has a similar 
view and states that there is a lot of food insecurity because of marauding wildlife and one 
problem is that the local people are not fully aware of their rights to protect their crops. 
Mwanuymba explains that if a farmer reports the problematic wildlife to KWS and patiently 
waits for the officials to show up, the crops are already raided before the wildlife rangers come.  
9.3 Kenya’s Wildlife Management and Conservation Act 
Kenya’s current Wildlife Management and Conservation Act (WCMA 2013) lists certain 
species of wildlife under ’Wildlife species in respect of which compensation may be paid’. In 
WCMA (2013), under ‘Crop, livestock and property damage’ the following fourteen species of 
wildlife are included: elephant, lion, leopard, rhino, hyena, crocodile, cheetah, buffalo, hippo, 
zebra, eland, wildebeest, snake and wild dog. Thus, there is no legal basis for requesting 
compensation for damages caused by primates.  
John Mlamba (2016), the Chairman for the County Wildlife Conservation and Compensation 
Committee (CWCCC) for the Taita Taveta County, explains that when the most recent WCMA 
was formulated, wildlife conservation stakeholders considered smaller animals such as 
primates a nuisance that could be tolerated by the people, unlike larger-sized wildlife species 
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such as elephants that pose danger to communities and are almost impossible to scare off. 
Mlamba argues that the WCMA does not consciously discriminate the people inhabiting the 
highland areas, although the highlands do not hold the same wildlife that is listed for the 
compensation list.  
However, Mlamba (2016) further explains that, although the WCMA ”has a greater focus 
towards the conservation of charismatic or mega fauna which are the single biggest selling 
point for Kenya as a tourist destination” and that ”the KWS is confined to parks and 
surrounding lowlands”, according to the provision of the WCMA, community members are 
now entitled to participate fully in wildlife conservation matters. Mlamba mentions the 
provision for formation of community wildlife associations legally provided for in the WCMA 
as a good example of the incorporation of the communities.  
In February 2016, Mlamba explains problems in constitution of the CWCCC: ”The challenges 
that we face as committee are largely the lack of financial resources to ably discharge our 
mandate. Since our gazettement in March last year [2015], we have not received any 
budgetary support a fact that has rendered us unable to operate”. However, on a bright note, 
he further reveals:”…finally the Ministry has released money to KWS to operationalize the 
CWCCC in 35 Counties, Taita Taveta being one of them”.  
When the CWCCC is actually functional enough to process the claims, the compensation 
procedure from an individual incident to a possible monetary compensation goes as follows: 
”An incident should be reported within 24 hours to the nearest KWS office or the nearest 
Government Office. Once KWS is notified they visit the area to verify. A claim form is then 
issued and must be completed and returned within 30 days. KWS then submits the claim to the 
CWCCC which shall review the claim and award compensation according to regulations”, 
explains Mlamba. KWS ranger Lucy Karanja (2015) explains the compensation procedure 
similarly: ”KWS will go to the scene to confirm the damages and agricultural officers will 
estimate the damage and then the farmer fills the form for compensation and the compensation 
committee will decide on the compensation”.  
9.4 Hindrances to the conflict management 
The most significant problems to the human-wildlife conflict management seem to be 
awareness gaps, misconceptions regarding the Kenya’s Wildlife Management and 
Conservation Act, somewhat unequal and insufficient compensation policies and access to 
reporting, along with lack of funds and manpower to take action in the official level. 
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KWS ranger Lucy Karanja (2015) states that KWS has not received any reports about wildlife 
damage or problem animals in the highland areas of Taita Taveta county. She insists that 
farmers should report more often: ”If you don’t make use of the [hotline] number, how will we 
know that you have a problem? So we encourage people to give reports every time they have 
problems with animals, that will help us very much in organizing ourselves”. Karanja 
highlights the root of the problem in her perception: ”They might think that we are not 
concerned but we are not aware.”  
Like his colleague Karanja, Senior Warden Dickson Too (2015) thinks the problem regarding 
the human-primate conflicts in the highland areas is the lack of reporting from the community 
level: ”We don’t have this information coming to us. If we know we can send our men to the 
area”. Along with Karanja and Too, researcher Martha M. Nzisa (2015) from the KWS 
encourages farmers to report possible wildlife damage even though at the time, in June 2015, 
the compensation committees were not functioning yet. She suggests that compensations could 
be given later as the committees start their work.  
Dawson Mwanuymba from TTWF (2016) explains the drawbacks in reporting about wildlife 
problems, wildlife management and controlling the wildlife populations in the Taita Hills: ”In 
the hills, they don’t have anywhere they can report to because we don’t have wildlife here in 
the hills, in terms of management. There is no management scheme that we have. So, what we 
are probably doing is within the community forest associations that are made up of 
communities that live around the things they can incorporate within their constitution the 
human-wildlife conflict issue. So, with them then, they can even now start saying that they can 
now start controlling the populations, if they have that in their rules and regulations, and then 
they also have to know get permission from the wildlife managers themselves, so sort of an 
agreement has to come between the community and the wildlife management service ”. On that 
note, he suggests that the communities in the Taita Hills could actually have their own rangers 
that could control the wildlife populations. 
Mwanyumba (2016) sums up the problematics with management of human-wildlife conflicts in 
the Taita Hills: ”They [the people] have nowhere they can report to, to control the animals, 
there is very little compensation they get, they don’t even get any compensation at all”. He 
further explains: ”So, for the compensation also, very strict rules should be put in place since 
that if an animal comes on to your farm that person should be instantly compensated by the 
KWS because otherwise the communities will start to simply say that ’remove all the wildlife 
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from our farming areas and keep them in the national park’. And the national park does not 
have the suited vegetation that the monkeys survive on here”. 
Mwanyumba (2015) also argues that there are awareness gaps regarding the WMCA in the 
community level: ”…if you tell them to kill them [problematic wildlife], the law will state that 
these are protected animals, yet if an animal is a pest in your farm you are allowed to protect 
yourself and your crops. And not many people know this so there is a lot of awareness gaps we 
have in the wildlife act, that does not let the people actually to control the population for 
example the rodent animals, monkeys, the elephants you cannot touch.”  
It was interesting to find out what is the official view on an everyman killing a primate. KWS 
ranger Karanja (2015) strongly states that communities have no right to kill a monkey and if it 
was done, the community member killing the monkey would be prosecuted by law. However, 
senior warden Too (2015) has a differing view: ”By law, it is that if you are protecting your 
property and by chance you kill it [a monkey], then you need to report that, and then we will 
find out the circumstances and why you were doing it, otherwise it would be an illegal activity. 
If you are doing it in a good faith, surely nobody will take you away. But if you do it and hide, 
and we get to know it, it will cause an arrest.” Thus, there are actually substantial discrepancies 
in the WCMA and the communities should be sensitized about their rights to protect 
themselves and their property. 
Wellington Mwamela from the KFS (2015) states that the lack of funding has been a major 
hindrance that has caused the officials of KWS and KFS not to take measures in tackling the 
issue of human-wildlife conflict in Ngangao and elsewhere. KWS ranger Karanja (2015), on 
the other hand, explains that the manpower in the KWS is very inadequate at times and this 
makes it more difficult for the rangers to take action in time. As a consequence, like County 
agricultural officer Singhi (2015) puts it: ”Its just left to the farmer to protect his crops”. 
Singhi (2015) further criticizes the KWS by not showing up to collective food security 
meetings in the area where human-primate conflicts could be discussed and persisted that the 
county government should give pressure to the KWS in the case of monkeys. A county 
agricultural field officer Patience Mwasi (2015) also insists that the agricultural head officers in 




9.5 Solutions to the conflict 
The experts suggested several solutions to tackle the human-primate conflict: some where 
lethal measures, some non-lethal. Here is the expert intake into the discussion about solutions 
to the conflicts. 
Dawson Mwanuymba (2016) from the TTWF states that if introducing a few leopards to the 
area was allowed, the felines would naturally control the populations of the marauding wildlife, 
for example the primates. However, he then explains that it will not be allowed and it would be 
too costly overall. He then explains some more possible solutions for the human-wildlife 
conflicts. First, Mwanuymba suggests that demarcated buffer zones in the areas surrounding 
the indigenous forest patches could be a solution. The buffer zones should have specific crops 
that benefit both the wildlife and the farmers, for example fruits or napier grass, and the zones 
should encircle the forest patches for about 100 meters.  
Furthermore, Mwanuymba (2015) explains that in addition to mitigative measures, the 
populations of problematic wildlife such as primates should be controlled so that the primate 
populations inhabiting the forest patches can actually survive in the forests and not have to 
search for food outside the forests. However, he admits that the carrying capacities of the 
primates found in Taita Hills are unknown but on a positive note, the crops that the primates 
prefer is known. For example, as bush-babies prefer bananas, increasing the acreage of bananas 
is likely to increase the populations of bush-babies. Thus, he suggests that the farmers living 
close to the forest could plant alternative crops that are not so attractive to wildlife.  
As a solution to the HWC in Ngangao, Mwamela (2015) from the KFS suggests enclosing the 
animals inside the forest possibly by an electric fence and also by providing the animals with 
food and water inside the forest. Another measure he mentions, could be to provide the 
residents with traps and to trap a few individual monkeys to make a statement to their 
”colleagues” to avoid coming to the farms. Mwamela explains that trapping and scaring 
method had been tried successfully in Arabuko-Sokoke Forest Reserve in the coast of Kenya 
when dealing with a human-baboon conflict.  
Assistant Chief Kizambio (2015) is unsure about what to do to the primate menace, but he 
suggests that maybe fencing the Ngangao forest and planting fruit trees inside the forest 
collectively and with small incentive to the community members could solve some of the 
conflicts experienced. He also explains that if the community members would actually benefit 
from the wildlife or the forest – something which he sees does not happen yet – for example, by 
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an ecotourism research center that during the time was in construction, the views of the people 
towards wildlife and the environmental protection might change into more positive as they 
would see that they gain benefits from the forest.  
County agricultural officer Singhi (2015) does not believe that planting fruit trees or other 
mitigative measures would work. The officer further argues: ”The only lasting solution is that 
the government takes the animals away. Take them back to the game park”. KWS Ranger Lucy 
Karanja (2015) states that if the KWS gets reports from Ngangao area in the future and if they 
find a reason for relocating some of the primates, the animals can be relocated elsewhere. 
Senior warden Too (2015) explains that the KWS does not support lethal measures: ”Killing is 
not a solution. We could definitely scare the animals away and they would find a new home. 
Tsavo West national park is close by.”, he argues.  
X. DISCUSSION & RECOMMENDATIONS 
10.1 Not all factors explain vulnerability to crop-raiding by primates 
It was shown in this study that not all households are vulnerable to crop-raiding by primates. 
The results of this study somewhat differ from what other HWC researchers have found out in 
different research settings. For example, crop-raiding by primates in Ngangao could not be 
proved to take place in a farm because of certain food crops are grown, or because certain types 
of land use are present near farmlands. However, spatial distribution of crop fields turned out to 
explain primate crop-raiding. 
Close distance from a farm to the primate habitat proved to induce crop-raiding by Sykes’ 
monkeys but not by any other primate species in this study. Naughton-Treves (1998) also found 
out in a two year monitoring in Kibale National Park, Uganda, that crop damage at a significant 
level was concentrated on farms lying within 200 meters of the forest boundary. 
Furthermore, this study suggestest that households that have less neighbouring farms separating 
their farmland and the forest appear to be more vulnerable to experience crop-raiding by Sykes’ 
monkeys but not by any other primate species in Ngangao. This finding is in line with findings 
of Aharikundira & Tweheyo (2011), who recorded in their study around Bwindi Impenetrable 
National Park in Uganda that baboons prefer to raid farms that have less neighbouring farms. 
Finally, it was found in this study that guarding fields was performed in households that were 
in a more substantial threat to primate crop-raiding because of their closer location in relation 
to the Ngangao forest and because of earlier crop-raiding incidents. 
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10.2 Limitations of the data and analysis 
There are several reasons why some of the most common determinants of crop-raiding were 
not explaining crop-raiding by the four primate species in this research setting. First of all, the 
data was insufficient to explain distinctively crop damage by primates. All the results 
considering the timing and frequency of HWC have their drawbacks, as the initial study design 
was not about primates alone, therefore no clear conclusions about the role of primates in HWC 
can be drawn from the results. Moreover, the actual amount of damage was not recorded by 
any valid means.  
Monetary estimations of crop damage due to wildlife are insufficient to explain the real costs of 
crop-raiding, because many respondents not only overestimated the economical losses but also 
included the costs of keeping a guard dog or a cat and also because it was very difficult for the 
respondents to estimate the value of their crops and the perceived crop damage in monetary 
terms. A better approach for finding out the real economical costs would have been to ask for 
an estimate of the percentage of lost yield per each raided crop or for example, the amount of 
bags of certain crop lost each year. Then, more accurate numbers of economical losses could 
have been calculated using the market prices of each crop, or at least the estimated shares of 
each crop raided in the farm could have been presented.  
Moreover, Dickman (2010) argued that there is very often a mismatch between perceived risks 
and actual risks in HWC scenarios. However, although these estimates might fail to measure 
the exact losses, the estimates of economical damage can serve a different purpose: a form of 
outcry. When a subsistence farmer explains firmly and accompanied with expansive hand 
gestures that their household is losing one million Kenyan shillings per year due to wildlife, the 
overestimate tells much about the level of frustration that person has towards crop-raiding 
wildlife and that is of value itself when explaining human-wildlife conflicts. Madden (2004: 
251) argues: “Even when actual damage is less than perceived, the conflict still exists and we 
need to take the necessary steps to address the roots of the problem. 
The simple formula to calculate the risk of crop-raiding for different food crops is problematic 
in this context. According to Priston and Underdown (2009), the formula can be extended and 
the risks of raiding can be summed for all crops grown in each farm to get an overall risk of 
raiding for each farm. Thus, if a farmer grows all the most likely raided crops, it is likely that 
the farm is extremely vulnerable to crop-raiding by primates. This was not performed here, as 
the data on each crop grown in each farm was not exact. This was because, in many farms, 
more than ten types of food crops were present and this affects the reliability of the analysis. 
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Furthermore, it was not distinguished whether the crop available or grown in the farm was in 
the stage of readiness for consumption by wildlife – something that Priston and Underdown 
(2009) in their formula presupposed.  
However, the ripeness or immaturity of the food crops in question might not be a problem that 
shakes the reliability of this analysis. Not all crops are consumed ripe by primates as primates 
are known to consume different parts of crops (Hill 2000, Marchal & Hill 2009). Still, another 
problem arises, as although some crops are less likely to be raided by primates, they might be 
preferred by other wildlife such as birds and rodents. Thus, the calculated risks of primate crop-
raiding presented in the results are to be taken only as indicative results of risks of crop-raiding 
by primates and not by any other wildlife. 
Even though exotic trees and agroforestry as types of land use did not prove to explain crop-
raiding by primates in this analysis, land use as a determinant of human-primate conflicts 
should be studied further. Naughton-Treves et al. (1998) suggested that planting agroforestry 
buffers on the edges of forests or parks creates an ideal habitat for crop-raiding wildlife. It has 
been noted that forest fragmentation increases edge habitat and decreases the ability of large 
animals to range widely without crossing agricultural lands (Sukumar 1989 cit. Naughton-
Treves et al. 1998). In forest-agriculture mosaic like the Ngangao area, this is likely to apply. 
 
In this study, imagined wildlife corridors were chosen as an approach to spatially analyze if 
there is a link between a specific land use type and primate conflicts. The approach selected in 
this study was insufficient and over generalizing as it rules out everything outside these 
imagined wildlife corridors and uses the average size of farm as a starting point. Also, straight 
corridors do not represent the real landscape. In this case, the farm sizes varied substantially 
and generalization of that information to a level of an average farm is not an adequate 
approach. Another approach could have been to use buffers around each farm and analyze the 
land use type in that buffer or even better, to digitize corridors along exotic trees and 
agroforestry between farms and the Ngangao forest from an aerial photograph to represent a 
more realistic model of how primates likely move between the forest and the farmlands. 
10.3 HWC is a question of food security 
Although this study was unable to locate all the factors that are play a role in making certain 
farms in Ngangao more vulnerable to crop-raiding by primates, it has to be acknowledged that 
human-primate conflict is a real and severe issue that has drastic impacts to the livelihoods of 
most households in the area. Ngangao residents, being mostly subsistence farmers, are very 
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dependent on their agricultural crops and livestock. Therefore crop-raiding by wildlife, such as 
primates, and depredation on domestic animals, such as poultry, for example by mongooses, 
eagles and honey badgers, poses a serious threat to their food security.  
According to National Drought Management Authority (2014), between 2006 and 2013, the 
average price for a kilogram of maize at a household level in Taita Taveta was around 28 KSh, 
and with beans it was 70 KSh/kg. In 2014, the prices went up: on maize it was 41 KSh/kg and 
on beans 89 KSh/kg. Thus, for those households who need to buy some or all of their stable 
food, for example, because of failed harvest, prize increases on common food crops can 
severely cause food insecurity among vulnerable households and malnutrition especially 
among small children. Combined with human-wildlife conflicts, these price increases on stable 
foods pose a serious threat to the livelihoods and food security among affected households.  
Ogra’s (2009) case study in India about the costs, perceptions and vulnerabilities related to 
HWC is relatable in the context of Ngangao. HWC in Ngangao has not only visible costs to 
households in terms of lost harvest and income, but it also has hidden costs especially to those 
households that are located close to the forest. These costs were notably in the time and energy 
used for guarding and the evident cases of malnutrition among some of the visited households 
in the area. Hidden costs of HWC should be better studied in the Taita Hills to understand how 
HWC affects different households and their livelihoods and well-being. 
On that account, human-wildlife conflicts have been recognized as one of the most severe 
threats to the livelihoods of the people in Taita Taveta (Taita Taveta County Government 
2015). The problem is also very present in the Taita Hills, although the charismatic big five are 
not as present in the highlands as they are in the lowlands. One of the natural enemies of 
primates, leopard, is known to have existed in the forests Mbololo and Dawida in the 1950s but 
nowadays leopards only visit Kasigau on a regular basis, due to its location between the two 
Tsavo national parks (Rikkinen 2014, Wagura 2014).  
When agricultural yields get scarce, in some cases, communities in many developing regions 
have turned to bush meat as an addition to their daily calorie intake. If farmers perceive direct 
benefits, such as bush meat, from wildlife conservation they are more likely to accept crop 
damage, according to Naughton-Treves (1998). In the case of Ngangao, it appeared that the 
community members are not currently hunting for bush meat, at least not extensively. As the 
research participants explained: there is no edible wildlife in the area.  
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Some respondents argued that until some years ago, the area hosted dikdiks, but the 
populations has disappeared as they were widely hunted for bush meat. According to Wagura 
(2014), common duikers, on the other hand, are still found in Ngangao. Some respondents 
stated that the area used to also host bush pigs but hunting by local residents decreased the 
population of the species and there are currently no bush pigs in Ngangao. In other parts of the 
Taita Hills, in Mbololo and Kasigau, bush pigs are still present (Rikkinen 2014, Wagura 2014). 
Participants of HWC workshop suggested that the Ngangao residents should perhaps change 
their diet habits and start hunting the marauding primates for bush meat. However, this is not 
adviced, as the WCMA (2013) prohibits communities of intentionally killing primates.  
10.4 Materialistic wildlife value orientation plays a role in HWC 
This study pointed out that most of study participants and, likely, most of Ngangao residents 
rely on subsistence farming and value wildlife in a materialistic way. Thus, primates and other 
wildlife are commonly seen either as sources of food or income or as severe threats to their 
livelihoods that should be kept separate from human-beings and their livelihoods, and possibly, 
hunted to control the populations.  
Therefore, it is understandable that the lack of apparent benefits of wildlife, for example, 
tourism revenues or bush meat, and a wildlife policy that does not compensate on damages 
caused by primates or other small wildlife, coupled with an almost non-existent support from 
the official level to deal with the constant HWC, has lead to antagonism towards local wildlife 
among the community members. Some community members even blame external agencies, 
like the KWS, for deliberately imposing primates and the problems they cause upon them. It is 
a very common narrative in HWC scenarios: for example, in Norway and France, many local 
farmers suspected that naturally relonizing wolves were, in fact, secretly bred and reintroduced 
(Skogen et al. 2008). It has been noted that people are 100 times more likely to tolerate and 
accept risks that they voluntarily undertake compared to risks that are imposed externally (Starr 
1969, cit. Dickman 2010).  
Burning the forest – be it for any reason – in the case of Ngangao is a severe threat to the 
indigenous trees. It has been noticed that while indigenous vegetation is destroyed in the forest 
fires, exotic tree species, such as pine, successfully survive the fires and the heat from the fires 
can actually contribute to the increase of pines (Pellikka 2011). According to Francis 
Mwamburi, Taita Taveta council of elders chair in-charge of culture and tradition: “The fires 
have displaced monkeys, baboons and bush babies from the forests. They have now sought 
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refuge in the farms where they are causing uncalled for destruction.” (Mwadime 2015). Also, 
Jaffe and Isbell (2009) recorded that vervet monkeys are drawn to burned areas and therefore, 
burning of forests might actually attract primates closer to people.  
Moreover, if the Ngangao residents are in fact burning the forest deliberately to get better rains 
or to chase the marauding wildlife away, it poses a serious threat to the whole ecosystems in 
Taita Hills and to the livelihoods of the Taita people. The indigenous forests of the Taita Hills 
are not only important sites in terms of biodiversity but they are also water towers to the whole 
Coast province (Himberg 2009). If the forests are burned to attract rain or to displace wildlife, 
it is a vicious cycle that can have long lasting effects to the water supply and food security in 
the Taita Taveta county. Thus, it seems that the community is lacking sustainable means to deal 
with the conflict and it appears that some community members have taken desperate measures 
in desperate times. 
10.5 There is a lack of means to deal with the conflict 
Mwamindi et al. (2009) recorded in their ethnographic study in the Taita Hills, that some Taita 
people are still using indigenous knowledge when minimizing HWC. Some of the indigenous 
practices are non-destructive: performing spiritual rituals before and after planting crops, 
burning wild animal dung, using scarecrows or beating drums to repel wildlife, trapping and 
painting individual primates to scare off whole troops of primates and the use of kiture – a 
mixture of indigenous plants that is poured to farm boundaries to prevent wildlife from 
entering. More destructive practices they recorded were noon trapping, snaring, use of trenches 
with wooden spikes, and kill and expose method where an individual wild animal, such as 
baboon, is killed and hanged in a tree to scare other members of the troop away from the area. 
What Mwamindi et al. (2009) found out, was that apart from the use of scarecrows, these 
measures are no longer practiced in Wundanyi, Mbale, Werugha, Mwatate and Bura.  
My findings are in line with their study: Ngangao residents did not appear to make use of 
indigenous knowledge in minimizing HWC with one exception – use of scarecrows. However, 
the residents explained that scarecrows – normally pieces of plastic tied to a stick – are not 
particularly effective in scaring any types of wildlife away from the farms, but they still 
practice the method because it is somewhat inexpensive. Therefore, it appears that it is left to 
the households to keep watch on farmlands in order to achieve sufficient harvests which, in 
turn, limits their resources to attend other duties as guarding occupies the household members 
almost around the clock.  
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There seems to exist apparent awareness gaps within the community and also on county 
administrative level about Kenya’s WCMA (2013) and the wildlife damage reporting 
procedures, and these matters should be addressed better. However there are certain reasons 
why the Ngangao residents have not been reporting their wildlife issues to officials. Guarding 
crops in farmlands inhibits farmers from leaving field. This and a lack of finances prevents 
farmers residing in the highlands from traveling to file a report in the nearest KWS office that 
is in Bura, about 35 km from Ngangao. Also, as primates, being the most severe wildlife 
menace to the Ngangao farmers, are not listed among wildlife species that are compensated on, 
it is unlikely that the wildlife compensation committees will be any use for the community. 
However, the residents could in fact call the KWS hotline and report problem animal behaviour 
without leaving the highlands but not every household has a mobile phone and finances to 
make a call. Thus, there are still accessibility issues considering wildlife management. 
10.6 Recommendations for HWC mitigation 
There are multiple ways to address the HWC experienced in the Taita Hills. As a starting point, 
to solve the conflict means that the KWS should be more present in the community and county 
level meetings to create trust between the communities and the official level. Also, KWS 
hotlines and wildlife damage and problem animal reporting procedures should be advertised to 
the communities and local officials in order to raise awareness. 
Local level wildlife management could be a solution to deploy manpower into wider areas and 
to also create jobs. As it seems that government agencies such as KFS and KWS are lacking 
funds and manpower to be fully operational in highland areas, the communities themselves, if 
given the authority, could have their own rangers, as Mwanyumba (2015) from the TTWF 
suggested. Basing on my experiences in Ngangao, a community wildlife association, along 
with the community forest association that already exists in Ngangao, could work as a means to 
empower the residents by giving them a platform to participate in wildlife management in their 
area. These community associations can also be a way to raise discussion among the 
community members and encourage locals to find more reciprocal ways to address wildlife 
issues. 
Moreover, it is highly suggested that the primate numbers in the highland forest remnants are 
counted professionally. If it turns out that the population numbers of primates are unsustainably 
high compared to the size of the habitat and therefore the human-primate conflict is 
unmanageable, some groups of primates could be relocated elsewhere from their current 
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habitats. Another mitigation method could be to provide the wildlife food by planting fruit trees 
inside the forest, which has previously been conducted successfully, for example by a local 
NGO, Taita Environmental Initiative (Isuwirio 2015). Furthermore, as a more experimental 
solution, some type of buffer area or a no man’s land around the wildlife habitats where, for 
example, napier grass is grown but no crops are cultivated, could be tested to find out whether 
it decreases crop-raiding in farmlands.  
It is also advised that the households most severely affected by the HWC, are promoted to 
practicing alternative livelihoods so that they would not solely depend on their agricultural 
production. These livelihoods could be taking care of beehives and fish ponds, something 
which has already been carried out for example by a local NGO, DABICO (Mwadime 2015), 
or supporting locals in starting small businesses. Households that are situated closest to wildlife 
habitats and those with little or no reciprocal support systems, should receive support from the 
official level and from NGOs, as they are most vulnerable to the effects of HWC. Providing 
these households with food support and tools for alternative livelihoods could have a drastic 
impact on their well being. 
Most importantly, local people should be included in the decision making and their opinions 
about wildlife management should be listened to. It is highly advised that the local community 
should be sensitized about their rights to address the wildlife issues they are experiencing and 
equip them with tools to mitigate the human-wildlife conflicts. The importance of local wildlife 
and ecosystems should be communicated to the communities, so that the human-wildlife 
conflicts that take place in the area will not escalate further and have irreversible outcomes that 









The findings of this study are that the closer a farm is to the forest boundary and the less 
neighbouring farms there are between the farm and the forest, the more vulnerable that farm is 
to crop-raiding by Sykes’ monkeys. It could not be proved that a specific type of food crop 
grown in a farm or the type of land use between the farmland and the forest boundary is 
explaining vulnerability to crop-raiding by primates. Moreover, strong determinants that 
explain the vulnerability of a certain farm to crop-raiding by vervet monkeys, yellow baboons 
or bush-babies were not found in this study. 
The majority of the studied households practice subsistence farming as their main livelihood. 
Therefore, crop-raiding by wildlife, such as primates, is a severe threat to the food security and 
livelihoods of local households. Majority of the study participants perceive wildlife in a 
materialistic way, either as threats or as benefits. A smaller share of respondents represent a 
mutualism wildlife value orientation. Because majority of the local community is likely to 
represent similar wildlife value orientations, crop-raiding by primates is perceived as a 
significant problem. 
This study suggests that community representatives, local wildlife management and officials 
should collectively discuss and address the issue of human-primate conflict in the indigenous 
forests of the Taita Hills so that the community level perceptions are not disregarded in wildlife 
management.  
Possible solutions to human-primate conflicts are, for example, providing the most vulnerable 
households with monetary or food support and tools to practice alternative livelihoods. 
Moreover, relocation of certain groups of primates and planting wild fruit trees inside 
indigenous forests could ease the problem. Community wildlife association could work as a 
platform to address the issue. Additionally, sensitizing the local communities about local nature 
and addressing the awareness gaps regarding problem wildlife reporting could increase the 
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Human-Wildlife Interactions Survey in Taita Hills 
 
1. Coordinates of the house: Latitude:_____  Longitude:____  
2. ID#: ☐☐☐ 
3. Date of the interview (DD/MM): ☐☐2015 
4. Language in which the interview was conducted: 1  English  
2  Kiswahili 
3  Taita 
4  Other 
5. Interviewer code: ☐ 
 
Local Wildlife 




7. With which of the following wildlife do you most often encounter in your day-to-day life in 
Taita Hills? (see attached pictures of local wildlife) 
A. Primates 
7.1. Bushbabies (Galagidae)   
7.2. Yellow baboon (Papio cynocephalus)   
7.3. Vervet monkey (Chlorocebus pygerythrus)   
7.4. Sykes’ monkey (Cercopithecus albogularis)   
7.5. Other primates, specify: ___________________________ 
B. Felines 
7.6. Caracal (Caracal caracal)   
7.7. Civet (Civettictis civetta)   
7.8. Genets (Genetta)   
7.9. Serval (Leptailurus serval)    
7.10. Other felines, specify: ______________________ 
Dear interviewee, I am Toini Kuronen, a Master’s student from the University of Helsinki, Finland. I 
would really appreciate if you could take some of your time to answer my survey about people and 
wildlife in the Taita Hills. The purpose of this study is to find out what people think about the wildlife 
in the Ngangao area of the Taita Hills and what problems there are with the local wildlife. By 
answering this survey, you can help to improve the prevention and management of human-wildlife 
conflicts in the Ngangao area. 
 
Answering this survey will take approximately 20 to 40 minutes and it can be answered in English or 
with the help of a interpreter in your language. All the answers will be considered confidential, 





7.11. Common duikers (Sylvicapra grimmia)   
7.12. Wild pig (Sus scrofa) 
7.13. Other ungulates, specify: ________________________ 
D. Rodents 





7.19. Shrews (Soricidae) 
7.20. Mice 
7.21. African brush-tailed porcupine (Atherurus africanus)   
7.22. Cape porcupine (Hystrix africaeaustralis)   
7.23. Other rodents, specify: _____________________ 
E. Birds 
7.24. Hawks 
7.25. Golden weavers (Ploceus subaureus, Ploceus xanthops)   
7.26. Queleas (Quelea quelea, Quelea cardinalis, Quelea erythrops)   
7.27. Taveta weaver (Ploceus castaneiceps)    
7.28. Ring-necked/Cape turtle dove (Streptopelia capicola) 
7.29. Silvery-cheeked hornbill (Bycanistes brevis) 
7.30. Crows (Corvus) 
7.31. Eagles (Accipitridae) 
7.32. Namaqua dove (Oena capensis) 
7.33. Common bulbul (Pycnonotus barbatus) 
7.34. Taita thrush (Turdus helleri) 
7.35. Taita apalis (Apalis thoracica fuscigularis) 
7.36. Taita white eye (Zosterops silvanus) 
7.37. Owls 
7.38. Other birds, specify: __________________________________________ 
 
            F.  Reptiles and amphibians 
7.39. Snakes, specify:______________________________________________ 
7.40. Frogs   
7.41. Lizards 
7.42. Other amphibians, specify: _____________________________________ 
7.43. Other reptiles, specify: ________________________________________ 
 
G. Insects        
7.44. Ants         
7.45. Bees         
7.46. Wasps          
7.47. Termites  
7.48. Spiders 
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7.49. Other insects, specify: _____________________________________  
  
H. Other wildlife  
7.50. Bats 
7.51. Honey badger (Mellivora capensis) 
7.52 Ground pangolin (Manis temminckii)   
7.53. Four-toed/African pygmy hedgehog (Atelerix albiventris) 
7.54. African savanna hare (Lepus microtis)    
7.55. Rock hyrax (Procavia capensis)   
7.56. Southern/Eastern tree hyrax (Dendrohyrax arboreus)   
7.57. Mongoose 




8. Main source of household income: 
1 Subsistence farming    
2 Dairy farming    
3 Ranching/Beef farming    
4 Goat/sheep rearing    
5 Cash crop farming    
6 Short term agricultural wage labour (less than 3 months)    
7 Short term non-agricultural wage labour (less than 3 months)    
8 Permanent/salaried agricultural labour    
9 Permanent/salaried non-agricultural labour   
10 Business (specify)  _________________________________ 
11 Pension   
12 Government welfare   
13 Other (specify) ____________________________________ 
 
9. Do you receive money from a relative who lives outside this area? 1  Yes  0   No 
 
10. The size of the fields/farm (estimate): _______ acres  
  
11. What type of livestock and other domestic animals do you have? Explain what animals and 









12. What crops, trees and other plants have you farmed in the past two years?
 
Mark the crop, tree or plant 
farmed in the past two years 
Priority of the 
product 






a. Acacia mearnsii      
b. Arrow root       
c. Avocado       
e. Banana       
d. Beans      
e. Beetroot       
f. Cabbage      
g. Calliandra tree       
h. Carrot      
i. Cassava       
j. Cauliflower       
k. Coffee      
l. Cow peas       
m. French beans      
n. Green grams      
o. Grevillea      
p. Guava      
q. Hot pepper      
r. Irish/white potato      
s. Kale (Sukuma wiki)      
t. Khat      
u. Lettuce      
v. Lemon      
w. Macadamia      
x. Maize      
y. Mango      
z. Millet      
aa. Napier grass      
bb. Onion      
cc. Orange      
dd. Papaya/paw paw      
ee. Passion fruit      
ff. Pigeon peas      
gg. Pumpkin      
hh. Spinach      
ii. Sugar cane       
jj. Sunflower      
kk. Sweet pepper      
ll. Sweet potato      
nn. Tomato       
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Interactions with Wildlife 





14. In what measure do you agree with the following statements: 


















14.1. ”Wildlife” includes also domesticated 
animals such as dogs, sheep and cattle that 
have been freed or escaped into the nature 
1 2 3 4 5 97 
14.2.  There is not enough wildlife in the Taita 
Hills area 1 2 3 4 5 97 
14.3.  Human welfare is more important than 
wildlife conservation 1 2 3 4 5 97 
14.4.  It is important to me that I live peacefully, 
side by side, with the wildlife found in Taita 
Hills 1 2 3 4 5 97 
14.5.  Wildlife is the most valuable natural 
resource found in rural areas 1 2 3 4 5 97 
14.6.  Wildlife is important to our area as it brings 
us tourism and income 1 2 3 4 5 97 
14.7.  Without wildlife, Africa would not be the 
same 1 2 3 4 5 97 
14.8.  Wildlife species are important to nature, 
people and their livelihoods in the area 1 2 3 4 5 97 
14.9.  The number of wild animals has increased 
over the past 5 years in Taita Hills 1 2 3 4 5 97 
14.10. Nowadays the wildlife have become more 
aggressive and they come closer to humans 1 2 3 4 5 97 
14.11. Human-wildlife interaction is mostly 
peaceful in this area and there are no 
”conflicts” 1 2 3 4 
 
5 97 
14.12. I feel safe to live in this area 1 2 3 4 5 97 
14.13. Kenya Wildlife Service (KWS) has done 
enough to protect me, my family and our 
livelihoods from issues related to wildlife 
1 2 3 4 5 97 
14.14. Kenya Forest Service (KFS) is 
responsible to take action to prevent wildlife 
problems in Taita Hills 
1 2 3 4 5 97 
14.15. Wildlife should be kept tightly in 
conservation areas or forests and not let 
them come to the farms where people are 
living 
1 2 3 4 5 97 
14.16. I think fencing is a good way to prevent 
wildlife from coming near to people and 
their livelihoods 
1 2 3 4 5 97 
	 88	



















14.17. Local people should have an incentive, 
like money, in order to protect wildlife  
1 2 3 4 5 97 
14.18. Wildlife is disappearing because it is 
poached by the locals 
1 2 3 4 5 97 
14.19. Wildlife that kill, injure or spread diseases 
to people, should be killed or relocated 
1 2 3 4 5 97 
14.20. Wildlife that kill, injure or spread diseases 
to livestock, should be killed or relocated 
1 2 3 4 5 97 
14.21. Wildlife that damage crops, trees or other 
plants should be killed or relocated 
1 2 3 4 5 97 
14.22. Relocation of problem animals is a better 
solution to human-wildlife conflicts than 
killing them 
1 2 3 4 5 97 
14.23. Wildlife populations should be kept in 
control by hunting 1 2 3 4 5 97 
14.24. Local people should have a right to hunt 
all wild animals in the area for bush meat or 
for income 
1 2 3 4 5 97 
14.25. Local people should have a right to hunt 
all the wild animals in Taita Hills, but only 
to prevent human-wildlife conflicts 1 2 3 4 5 97 
14.26. Compensation for fatalities and damages 
caused by wildlife is necessary 1 2 3 4 5 97 
14.27. Human-wildlife conflicts management 
and wildlife protection should be done in a 
way that includes local people’s ideas and 
needs 
1 2 3 4 5 97 
14.28. If I have an idea on how to solve 
problems with wildlife in my area, 
authorities and local people will listen to me 
1 2 3 4 5 97 
14.29. Primates, like apes and monkeys, 
resemble human beings 1 2 3 4 5 97 
14.30. Humans and primates are related to each 
other 1 2 3 4 5 97 
 
15. How often during the recent 12 months have you experienced the following incidents?  









15.1.  Damage to crops, trees or other plants due 
to wildlife 
0 1 2 3 4 
15.2. Damage to beehive due to wildlife 0 1 2 3 4 
15.3. Damage to fish ponds due to wildlife 0 1 2 3 4 
15.4. Livestock predation by wildlife 0 1 2 3 4 
15.5. A friend or a relative killed by wildlife 0 1 2 3 4 
15.6. Myself, a friend or a relative injured by 
wildlife 
0 1 2 3 4 
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16. Have you reported any of the incidents mentioned in question 15 to authorities? 
1   Yes   0   No 
 
17. If you answered ”Yes” in question 16, what incidents have you reported to authorities? 
______________________________________________________________________ 
 
18. Have you received compensation from authorities for damages caused by wildlife? 
1   Yes  0   No 
 
19. If you mentioned that you have lost harvest due to wildlife, try to estimate how much 
economical damage in a year is that? _____________________________ KSh 
 
20. In your perception, in which month(s) do the most wildlife conflicts seem to appear? 
____________________________________________________________________ 
 
21. What is the most problematic time of the day regarding human-wildlife conflicts?  
1   6 am to 10:59 am   
2   11am to 1:59 pm   
3   2 pm to 5:59 pm  
4   6 pm to 5:59 am   
 
22. What are the top 5 most problematic wildlife species to you? Why?  















15.7. A domestic animal killed by wildlife    0 1 2 3 4 
15.8. Fear of wild animals 0 1 2 3 4 
15.9. Sickness caused by wildlife   0 1 2 3 4 
15.10. Water contamination or shortage  due to 
wildlife   
0 1 2 3 4 
15.11.  Noise caused by wildlife   0 1 2 3 4 
15.12.  Wild animals have stolen my  belongings   0 1 2 3 4 
15.13.  Damage to my house or other property 
caused by wildlife   
0 1 2 3 4 
15.14.  Other: 
 
0 1 2 3 4 
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23. Are some of the local wildlife particularly important to the local people, their 













26. Before this survey, have you taken part in any workshop, discussion or survey, heard or 
read about human-wildlife conflicts in the media (internet, newspaper, radio or 
television)?  
1 Yes   0     No 
 
27. Please explain how you would improve human-wildlife conflict management and 









28. Age in full years or estimated age: ☐☐ 
 
 
29. Gender:  1  Male     2  Female 
 
30. Marital status: 
1   Married and living in the same household as significant other   
2   Married but living in a different household as significant other   
3   Divorced   
4   Widowed    
5   Never married   
 
31. Role in the household: 
1   Household head    
2   Child    
3   Spouse 
4   Other relative
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32. Highest level of education:  
 
1  Primary school    
2  Secondary school    
3  Vocational training/technical  
school   
4  High school   
5  College/diploma    
6  Higher education (university or 
polytechnic degree)   
7  No formal education   




33. Profession: ________________________________________________________ 
 
34. Household size: Adults: ☐☐	Children (under 18 years): ☐ 
 
35. Number of rooms in the house: ☐☐ 
 
36. Household characteristics: 
 
 
Yes     No                                                               Yes     No 
Moped/motorbike  1  0 
Car      1  0 
Owned field   1  0 
Leased/rented field  1  0 
Irrigation system   1  0 
Running water/tap    1  0 
Electricity (generator)  1  0 
Electricity (network)    1   0 
   Refridgerator    1  0 
   Oven     1  0 
   Stove/cooker    1  0 
   Radio   1  0 
   Television  1  0 
   Mobile phone    1  0 
   Internet connection 1          0 
   Computer   1  0 
 
37. Source of energy (heating, cooking) used in the household 
1  Wood 
2  Kerosene 
3  Electricity from a generator 
4  Electricity from a network 
5  Other, what?: ____________________________________________________ 
 
38. Name: _________________________ 
 
39. Phone number: ____________________ 
 




The end of the survey. A kind thank you for your time.  
 
